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(Supersedes Table 17)

'ESTIMATED PROGRESS OF OASI TRUST FUND UND

‘SCHEDULE IN 1947

AMENDMENT

CONTRIBUTION

(All figures in .millions of dollars)

Calendar Benefit Administrative Net

Yoar  Contributions Payments Expenses

Low Employment, Low Cost Assumptions

1950 1195 755

1955 1782 1102
1960 1850 1446
1970 2068 2094
1980 22650 2824
1990 2418 7469
2000 2616 .  376B

Iow Employment,

1950 1191 929
1955 1788 1346
1960 1872 1748
1970 2078 2704
1980 2182 3919
1990 2236 5118

IBBIER

76

414
649
367
-74
-634
-1121
-1226

1”7
265
3456
461
487
299
219

_Iﬁgh Cost Assumptions

39
47
55
73
96

118 .

- 223
395

- B9
~699
-1833
~3000

162
225
273
274
70
(l‘un.d

High Employment, Low Goat Assumptions

1850 2195 629
1955 2198 1046
1960 2360 1469
1970 788 2421
1980 4166 3474
1990 4482 4509
2000 4848 072

34
4L

- 49

67
85
104
115

1442

211L

1842
1300
607

-131-

—339

250
426
743
1252

1743
2177

'2588

High Employment High Cost Assumptions |

1950 2075 952
1955 3170 1482
1960 3368 2062
1970 3762 3442
1980 4010 5191
1990 4114 7125
2000 4170 8463

.51
62
75

104

139

176

202

1072
1626
1221
216
~1320
-3187
~4495

220

409
600
901
996
733
(Fund

Interest Fund at
Income on Pund®/  End of Year

9368
13810
17773
23429
24487
19772
110542

‘8488

11643

"13929

13596

- oor8
exhausted in 1982)

13716
26800
38762
64452
89149
110926
131604

12012
21611
31172
45005
50063
35712
ezhausted in 2000)

a/ Combined rate of 2% in 1946-49, 3% in 195051, and 4% thereafter, In each
instance fund at end of 1945 is taken to be the actual figure of

$7,121.,000,000,

bf Interest taken at 2% on fund at end of previous year plus % of the net

income of the current year,
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FOREWORD

Actuarial Study No, 23 is the fourth study in a
series dealing speciﬁcally with the old-sge and survivors
insurance program established in 1939, Amendments to the
benefit provisions since then, including those made #n 19486,
are of minor cost significance, Robert J, Myers had com-
pleted studies Nos, 14 and 17, dealing with the old-age and
survivors insurance program of 1939, before entering military
service in 1943, Dorrance C, Bronson prepared Actuarial
Study No, 19 in 1943 and 1944.

This is the last of the series of studies completed
under the direction of W, R, Williamson as Actuarial Con-
sultant to the Social Security Board and the Soclal Security
Administration, in which cepacity he served from 1936 until
Mzrch 1947,
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LONG-RANGE COST ESTIMATES FOR OLD-AGE AND SURVIVORS INSURANCE, 1946

A. Introduction

This report is the fourth in a serles of studies in regard to
the actuarial costs of the present old-age and survivors insurance
program, Prior to 1946 there had been no substantial changes made
in the program set up in 1939 other than the repeated "freezing" of
the total contribution rate at 26. The Social Security Act Amendments
of 1946 nade several relatively minor bemefit changes in the existing
system which in general increased the costs slightly and which are
taken into account in the new estimates of this report, The more impor-
tant of these amendments are the elimination of the school-attendance
requirement for child's benefits, the liberalization of the dependency
requirement for parent's benefits, the more liberal definition of cur-
rently insured status, and the restriction on lump-sum death payments
where the beneficiary is other than the widow or widower,

The Social Security Act Amendments of 1946 contain one major
benefit provision in regard to old-sge and survivors insurance which
was not mentioned above, namely providing survivor protection for vet-
ersns for a limited period after discharge (usually three years).
These payments are to be on an entirely independent basis, and the
costs are to be met by sppropriation from the general Treasury. Since
the protection is on a temporary basis and the cost is to be met inde-
pendently of the regular income of the system, the cost illustrations
here disregard both the benefits and the sppropriations arising undsr
this special provision, Correspondingly no account is taken of the
amendment to the Railroad Retirement Act which provides for coordination
of Rallroad Retirement and OASI wages in determining survivor benefits,
At the present time it is not possible to know whether such coordination
will result in decreased or asdditional disbursements by the OASI system;
Congress authorized a study to be made as to the actual experience to re-
sult in recommendations as to legislative changes necessary for equitable
distribation of the financial burden of such awards as between the two
systems,

The first cost estimates for the old-age and survivors insurance
program were developed at the time the legislation was enacted (1939)
and were subsequently presented in Actuarial Study No, 14. The second
series of estimates was developed in 1942 and presented in Actuarial
Study No, 17; these were made on the basis of a certain amount of actual

operations data, as well as of more complete demographic data such as the
1940 census and the Family Composition Study. The third series of cost
estimates was developed in 1943-44, being published as Actuarial Study
No, 19, This differed from the previous study in that not only was there
avallable more experience data, but also a differential average wage be-
tween the low cost and high cost illustrations was introduced., Because
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ACTUARIAL STUDY NO. 23

Actuarial Study No, 19 considered the terms "low cost¥ and "high cost"
as indicating absolute dollar costs rather than percentage costs rela-
tive to pay roll, certaln difficulties of interpretation and analysis
arose, Thns, for both estimates the average cost of the benefits from
1945 to 2000 without interest was 5,69 of pay roll which lead some to
believe erroneously that although the dollar costs might have a range,
the relative costs were fairly closely predictable, a matter of impor-
tance in estimating the necessary contribution rates, .

The cost estimates presented in this study have been developed
in part to circumvent the above difficulty and in pert to take into
account the following factorg: (a) the minor modifications of the 1946
amendments; (b) the higher economic level prevalling at the present time
both as to numbers employed and average wages: (c) the new demographic
projections of the National Resources Planning Board; (d) the further
bulk of operating‘dsta, whichliave been subject to many analyses includ-
ing the study of remarriage experience, marrisge of child beneficiaries,
employment of various categories of beneficisries, etc.

In order to have properly appropriate ranges in benefit costs
both as to dollar amounts and relative to pay roll, there have been de-
veloped, in effect, four separate cost illustrations, On the one hand,
there is used as a basis low employment assumptions (corresponding
roughly and on the avérage to 1940-41 conditions as to proportion of
population in covered employment combined with wage rates prevailing
in 1941-42), On the other hand, the high employment assumptions basis
is near-full employment (corresponding closely to current conditions).
Under the low employment assumptione the resulting proportion of the
totel population with covered wages in a year at the present time, or
near future, is about 40% (60% for men and 20% for women), The corres~
ponding figure for the high employment assumptions is 50% (75% for men
and 27% for women), :

Within the low empToyment assumptions there are two separate
1llustrations: (1) using "low cost" factors (i.e. low cost relative to
pay roll) as to fertility, mortality, retirement rates, remarriage
rates, etc,; and (2) ueing "high cost" factors, ILikewise, within the
high employment assumptions there are the two separate illustrationw--
"low cost™ and "high cost.® As in the previous studies, the terms "low
cogt™ and Phigh cost" apply in the aggregate eince in some of the com-
ponent parts (e,z. child's and widow's current benefits) the costs are
shown to be higher for the "low cost" illustrations than for the "high
cost® ones,
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B, Basic Assumptions

Throughout the coet estimates the various assumptions have
been selscted so as to be consistent with the actual operating data
and with the other assumptions, and at the same time so as to repre-
sent a reasonable range as to what might be expected for the elerent
under consideration. A4s in previous studies the figures developed
do not represent the widest possible range that could reasonadly de
anticipated, but rather our studied opinions as to a pla.usible range.
The various basic assumptions are:

(1) Mortality.

The low cost estimates are based en constant mortality rates
at the levels of the U,Sq 1939-~41 Life Tables, The high cost estimates
are based on decreasing rates corresponding to the National Resources
Planning Board low mortality bases up to age 66 but alllowing for a
greater improvement in mortality beyond that age so as to take into
account the possible great galins which may be made in the future through
geriatric medical research, '

(2) Birth Rates.

The low cost illustrations are based on high dirth rates level
into the future at approximately 10% above the National Resources Plan-
ning Board high rates; this corresponds with the 1940-45 experience,
On the other hand, the two high cost estimates use the medium assump-
tions of the National Resources Plamning Board which allow for a con-
tinual moderate decline in birth rates,

(3) Immigration,

Yor both the low and high cost estimates no net immigration is
assuned, This element has only a slight effect on old-age and survi-
vors insurance costs,

(4) Population.,

The previous assumptions as to fertility, mortality, and imni-
gration when applied to the existing population result in the basic
population projections, At the time this study was begun, there was
available an official estimate of the U,S, population as of the middle
of 1945 subdivided by age, race, and sex, The availability of these
data, which incorporated most of the war deaths as well as the actual
high fertility and low civilian mortality experience of the war years,
along with the assumed modifications made in the future fertility and
mortality ratss, made it desirabdle to develop new population projec-
tions of the National Resources Planning Board, which however served
as a guide both quantitatively and methodologically, These latter are
currently being modified by the Bureau of the Census to allow for the
actual demographic experience of the war years, but such figures are
Just currently becoming avail@dle.
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ACTUARIAL STUDY KO, 23

Table 1 summarizes the two new population projections.g./ It
will be observed thet the population for sll ages comblned does not
show a very wide renge as hetween the low cost and high cost assump-
tions, If these figures had been developed solely for population
projection purposes, a wider range would have been reasonable and
desirasble, In the high cost projection there are considerably more
aged persons and somewhat fewsr in the productive ages than in the
low cost projection becsuse of the lower mortality and lower fertil-
ity assumed in the former, ZFor the year 2000 those age 65 and over
represent 9%‘5 of the total population for the low cost projection as
contrasted with 16%% for the high cost assumptions, Thus in contrast
with 1945, when the corresponding flgure was 7&%, there is a relative
increase in the proportion of the aged of about 30% for the low cost
projection and 125% for the high one, In the 55~year period preced~-
ing 1946 the actual increase was 87%. '

(5) ZEmployments

In developing bases for estimating both pay rolls and insured
populations, it is necessary to have the proportion of the total popu~-
lation who are in covered employment in s given year by age and sex
(differentiation by race does not seem necessary)s TValuable guides to-
ward developing assumed ratios exist in the form of the actual wage
data for 1940-43 along with the readily available total population
estimates for this short period after the 1940 census, As mentioned
previously, the low employment assumptions are intended to correspoad
roughly to the level of 1840-41, while the high employment assumptions
are supposed to correspond to virtually full employment, In additlon
it is hypothesigzed that in the future the past trend of an increasing
proportion of the lebor force belng in covered employment (a8 a result
of the movement from agriculture to industry) will continue, and that
correspondingly women will occupy a greater place in the covered labor
force, The various assumed ratios as set down in Table 2 were devel-
oped with the cooperation and advice of the economists in the Bureau of
Research and Statistics and in the Anslysis Division of the Bureau of
0ld-ige and Survivors Insurance,

Table 2a shows the assumed ratios of persons with wage credits
in the year to total population for quinquennial age groups from 15 to
65 for three illustrative years for the two employment assumptions,
Table 2b shows corresponding figures for persons age 65 and over. Yor
the latter group, within each employment assumption, there are low and
high cost figures given as representing the range due to possible vari-
ations in retirement rates, Under low employment assumptions aged
workers might endeavor to continue working as long as possible; on the
other hand, there may be great pressure for them to retire gince bene-
£its are availadle. Under high employment assumptions the favorable

al
These two projections as well as several others developed for demo~-
graphic illustrations will be discussed in more detail in Actuarial
Study NO. 24,




Calendar

1945

1950
1955
1960
1970
1580
19%

1950
1955
1960
1970
1980
1990

Note:

Table 1

ESTIMATED U, S. POPUIATION IN FUTURE YEARS
(Figures in millions of persons)

_Aged 20-64

Men

Women

Iotal

B

BHEREGE

52
57

45
49

51
52

Projection for Low Cost Assumptions

_Aged 65 & Over

Men Women

Total

Census Estimate for 1945

42 83
&4 87
&, 87
45 89
48 95
50 100
52 104
56 13

Projection for High Cost Assumptions

FaA
45
46
49
50
50
50

87
89
91
98
100
101
102

4e8

543
6.0
645
74
7.8
8.4
8.3

5ek
642
740
845
10.4
1244
13.3

53

59
647
75
8.8
10.1
1l.1
10,7

640
649
749
100
12.4
147
1542

10,1

11,2
12,7
14,0
1549
1749
19.5
19.0

All Ages
Men Women Total
70 70 10
73 T4 147
76 Vil 153
79 2 ¢] 159
83 85 168
89 %0 179
%% 95 189
99 100 199
73 73 Li6
75 76 151
77 78 155
8l 82 163
85 85 170
86 86 172
87 86 173

See text for description of bases of population projections,



Table 2a

ASSUMED RATIOS OF PERSONS UNDER ACE 65 WITH WAGE
CREDITS IN YEAR TO TOTAL POPULATION IN AGE GROUP

Age o Low Employment —High Buployment __
Group 10 190 2200 1950 910 02 20
Yales
15-29 38% 32% 30¢ 60% 60% 60%
20~24, 73 73 3 84 86 86
2529 76 77 78 86 9L %
30=34 71 73 75 a ag 0
35-39 62 6 é 7 76 80
40~4d, 58 61 63 68 72 y2A
4549 50 52 54 65 69 71
5054, 4d, 46 48 6 64 66
5559 40 JA] 42 55 58 €
€064, 32 33 33 48 51 52
Females
15-29 18% 20% 20% 31% 33% 34%
202, A 43 43 46 49 51
2529 33 38 JA 1 42 51 57
30=34 2 33 36 39 48 54
35-39 2 27 29 33 Al 45
40ty 18 2 2 25 32 36
45-49 1 17 19 19 24 27
5054 10 12 14 16 20 3
55=59 7 8 10 12 15 17
€0-64, 6 7 8 8 1 13



Table 2b

ASSUMED RATIOS OF AGED PERSONS WITH WAGE CREDITS
IN YEAR TO TOTAL POPULATION IN AGE GROUP

Age . Low Employment —High Employment
Group 190 1970 2000 190 1910 2000
Males, Low Cost Estimate
65=69 20% Az pil4 4% JAL: 43%
70=74, 12 12 13 25 26 26
75-79 5 5 5 10 10 10
Males, High Cost Estimate
65=69 157 16% 16% 0% 0% pal s
T0=74 5 5 5 8 8 8
75~79 2 2 2 2 2 2
Females, Low Cost Estimate
65-69 2% 2% 2% 5% 6% 8%
70-74 1 1 1l 2 2 2
75=19 o 0 0 1 1 1l

Females, High Cost Estimate

65-69 1% 1% 1% 2% 2% 2%
70-74, 0 0 0 1 1 1
75-79 0 0 0 0 0 0
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opportunities combined with good health and a philosophy of desir-

ing to continue at work might result in a considerable postponement;
conversely, eligible aged individuals might fretire" under the OASI
progran, yet contimue working in non-covered employment and draw bene-~
fits, or else the increasing avallability of sipplementary old-age
benefits from private pension plans might hasten retirements even under
hizh employment conditions,

Likewise, in developing estimates of covered pay roll and in-
gured populations, it is necessary to have a distribution of persons
with wages in a year according to the mumber of quarters with wages.
The actual operating data furnish certain information as to such
distributions for the current time, The assumed percentages for 1980
are shown in Table 3a where it will be noted a distinction is made for
males as between low and high employment assumptions, but no such
differentiation seems plausible for femsles. Along with the sssumption
that there will be an upward trend in the proportion of the population
in covered employment, it follows that there will very likely be a
greater proportion of 4-quarter workers and a lower proportion of 1 and
2-guarter workers, This trend has been introduced into the cost esti-
matesy Table 3b shows the corresponding asgimed figures fHr the year 2000,

Prom the assumptions as to the proportions of the population 1n
covered employment and the proportions of workers by quarters, there
may be developed by general reasoning and diagonal projection the
assumed proportions of the total population who are insured. As used
hereafter the term "insured" includes both fully insured and currently
insured only. Below age 65 currently insured status gives eligibility
for most of the benefits that fully ineured status does, Moreover, at
age 65 and over the category of currently insured only is relatively
non-existent, and in future years this will be especially true.

Although a single set of assumptions as to covered employment
was set forth for each economic assumption, when there are developed
therefrom the proportions insured representing the cumulative effect
of employment, a range will be necessary because of the uncertainty in-
volved in the extent of year by year progression of covered employment
as between individuals, Table 4 shows the resulting empirically de-
veloped ratios of insured persons to total population obtained from a
consideration of the assumptions as to extent of covered employment,
The lower figure of the range in each case applies to the low cost esti~
mate, while the higher figure is used in the high cost estimate,

(6) Credited Waces for 4-Qnarter Workers.

Under the twc employment assumptions, 4-quarter employees are
assumed to have the following average annual credited wages:

Low Employment Hish Employment
Mcoles $1800 $2400
Females 1080 1440

As may be seen from Table 5, the low employment assumptions correspond
roughly with the experience in 1941-42, The high employment assumpiions

-8 -



Table 3a

ASSUMED PERCENTAGE DISTRIBUTIONS OF PERSONS WITH WAGES IN
YEAR BY QUARTERS WITH WAGES, YEAR 1950

Gﬁmmmm

Males, Low Employment

3

1519 30% 25% 0% 25%
20=24 15 15 20 50
2529 10 10 15 65
30~34, 10 10 13 67
35=39 10 10 13 67
0=t d, 10 10 13 61
45-49 10 10 13 67
50=54 10 10 15 65
55=59 10 10 15 65
€0=64, 12 1 15 62
E5% 15 15 15 55
Males, High Employment
15-19 254 5% 25% 25%
20=24 15 15 20 50
25=2G 10 10 15 65
30-34 10 10 10 70
35«39 9 9 10 72
LO=dil, 8 8 10 74
45«49 7 7 10 76
50=54 7 7 10 76
55«59 8 8 10 T4
E0=EL, 10 10 10 70
65% 13 13 1 €
Females
15=19 30% 25% 0% 25%
20=24, 16 17 17 50
25=2G 15 15 15 55
30-34 VA 13 15 58
35=39 12 11 15 (]
LO=bl, 12 11 15 62
45-49 12 11 15 62
50=54 12 1 15 62
55«59 12 11 15 62
=64 12 1 15 62
65+ 15 15 15 55

5BBERE BBEERE

3

58BBEE BEBBEER

"N

5BBEBE BBEER



Table 3b

ASSUMED PERCENTAGE DISTRIBUTIONS CF PERSONS WITH WAGES IN
YEAR BY QUARTERS WITH WAGES, YEAR 2000

Age N
Growp 1 Quarter 2 Quarters 3 Quarters 4 Quarters

Males, Low Employment

3

1519 25% 2% 0% 33%
20=24 12 13 20 55
25«29 8 8 15 69
30-34 8 8 13 71
35-39 8 8 13 7
L0=ddy 8 8 13 71
45=49 8 8 13 L
50=54 8 8 15 69
5559 8 8 15 2
0=64 9 10 15 66
65+ 12 13 15 €@
Males, High Employment
151! 0% 22% 25% 33%
20=24 12 12 20 56
25-26 7 8 15 70
30-34 7 8 10 75
3539 T 7 10 76
LO=b\d, 6 7 10 T
45=49 5 6 10 79
50=54 5 6 10 79
55«59 6 6 10 78
6064 7 8 10 75
65+ 10 12 14 &4
Females
1519 25% 23% 0% 32%
20=24 13 14 17 56
25=29 12 13 15 6
30-34 10 1n 15 &4
35«39 9 9 15 67
LO=bid, 9 9 15 67
45=49 9 9 15 67
50=54 9 9 15 67
55«59 9 9 15 67
€0-64, 9 9 15 67
65+ 12 13 15 €0
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Table 4
~ ASSUMED RATICS (F INSURED® PERSONS TO TOTAL POPULATION

Age . Low Ewployment —igh Evployment
Group 1950 1970 2000 1950 1970 2000
Males
15«19 10-15% 11-16% 12-174 15-25% 17-27% 19-30%
20=2/, T 50-£0 50-60 51-61 €0=70 63=73 €7-78
25«29 58=68 5969 61-71 70=-80 70-80 7384
30-=34 63=73 5767 5969 671=71 71-81 75-86
35=39 6373 56-66  58-68 6878 7080 7485
L0=ity 59=69 54-64, 57-67 62-72 €117 13-84
45-49 56=66 53=63 57=E7 €0-70 69-79 7384
50=54, 50=~58 63~170 58-68 54~62 6878 72-83
55«59 45-51 59-69 58-69 48=55 70-80 72-82
€064 L3-49  56=66  59-69 4551 6272 4-EL
65=69 L0-45 53-63 58-69 4247 €070 75-85
70-14 35=39 41=54 58-68 3741 54=62 7686
75179 R2=25 L/=50 5767 22-25 L7154 74~85
80-84, 13=15 42-41 €63-72 13-15 45=51 73-83
85+ 1= 2 38-43 €0-70 1- 2 3944 70-80
Females
15=~19 6=-11% 7-12% O=14% 7=12% 10-15% 13-19%
20-=24 26=34 27=35 29-38 35=45 3747 40-51
25=29 32-42 2836 32-41 3b~dt, 39-49 4657
30-34 28=36 26=34 30-39 29=37 39-49 &7=57
35-39 2=-28 25=33 29-37 21-28 3741 48-58
LO=ldy 18-24 26=34 20=37 19-25 36-46 4L8-58
45=49 15-20 31-41 2937 14-19 35-45 45=54
50=54 12-16 26=34 29=37 12~16 21=35 43=52
55«59 10-13 19-26 28-36 10-13 21-28 43=51
60=64, 6~ 9 16-22 28-36 7-10 17-23 =51
65-69 5= 7 11-16  28-36 6- 8  12-17  39-49
7074 b= 5 10-14 27=35 5«5 11-15 37=477
75-79 1- 2 9-11 31-41 2-2 9-12 3646
80-84 0-1 5- 8 26=34 1-1 7-10 27=35
85+ 0-0 b= 6 17-24 0= 0 5= 7 19=26

g/ Includes both those fully insured and these currently insured only. At
older ages and in future years latter category is rslatively negligible,

-1]1 -
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are somewhat above the 1943 experience, and quite close to the pre-
liminary data for 1944-45 (not shown, but tentative figures are about
$2300 for 4-quarter males and $1400 for 4-quarter females). As in
previous studies no sge differential in wege is used beczuse the rela~
tively smell variations existing for the vast bulk of employees (those
between ages 25 and 68) do not werrant the additional computational
difficulties that would arise,

The above wages are assumed to be level into the future, Ina
subsequent section discuseslon will be given as to the use of an increas-
ing wage assumption.

(7) Credited Wage for Other than 4-Qusrter Workers.

The anmal credited wages of workers employed in less than 4
quarters of a year are shown in the table below as a percentasge of the
assumed annual earnings of 4-quarter employees, with the same propor-
tions holding for both the low and high employment assumptions,

Querters Moles Femzles
1 o% 12%
2 21 . 4
3 46 48
4 100 100

These figures are based on the actual exverience for 1940~43 as may be
seen from Table 5, As was the case with 4-quarter employees, it does
not seem necessary to have any differential by age.

(8) Credited Pay Boll,

By applying the previous assumptions as to covered employment
znd wages to the population estimates there are obtaired the totel
persons with credited wages in varicus years and the sggregate amount
of such wages. The resulting data for selected years are shown in
Table 6 along with the developed average wage credits for persons with
eny wages in the year. The number of persons with wages 1ln the year
for a particular employment assumption is somewhat lower for the high
cost sssumptions than for the low cost ones, This results from the
fact mentioned previously that under the low cost assumptions there is
assumed higher fertility which produces eventuelly a greater number of
persons in the productive ages, The resulting sverage wage credits
for those with wages in the year are about $1100 to $1200 for the
low employment assumptions and $1500 to $1600 for the high employment
assumptions, There is en increasing trend with time due to the assump-
tion of a greater proportion of the labor force in the covered popula-
tion and thus more 4-quarter employment which more than offsets the
higher proportion of women workers with their lower assumed earnings.
The actual averags wage credits for 1945 and 1946, as shown in Table 6,
fell within the gbove ranze between the low and high employment assump=-
tions although being closer to the latter,
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| Table 5
RELATIONSHIP CF WACES OF 4~QUARTER PERSONS AND OTHER PERSONS

Average Wage for Average Wage as ¥ of 4~Quarter Average
Year Ages 4~Quarter Persons 3_Quarters 2 Quarters 1 Quarter

Male
1908/ a1 $1511 48% 19% oF
1918/ m 1700 42 2 9
1942 AL 1924 45 22 9
1943 ALl 206 46 2 8
1943 Under 25 1423 43 23 9
1943 25-dids 2354, 54 27 9
1943 4564, 264, 52 26 9
1943 65+ 1843 49 25 9
Female
1908/ a1 $ 03 50% 23% 13%
19,8/ , a1 915 iy, 23 12
1942 Al 1029 47 25 12
193 Al 1277 49 2/, 9
1943 Under 25 1134, 46 23 9
1943 2544 1372 52 25 9
1943 4564, 1292 52 24 10
1943 65% 1126 48 25 1

8/ Includes only white persoms.
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Table 6

ESTIMATED PERSONS WITH WAGE CREDITS, TOTAL CREDITED WAGES,
AND AVERAGE CREDITABLE WAGES, 1945-2000

Persons with Wages in Credited
Calendar Yoear (in millions) Wages in Year . Average
Year ¥ales Females Total (in td1lions) Wago
‘Actual Data
194,53 28,3 18,1 . 4b.4 $62.0 $1336
Low Employment, Low Cost Assumptions
1945 272 101 3743 L $41.7 $1119
1950 2749 1045 3844 4342 1127
1960 2942 11.5 4047 4640 131
1980 3348 1447 4845 ‘ 5549 1153
2000 3845 1648 5543 65.1 , S & by
Low Employment, High Cost Assumptions
1945 21.0 10.0 37,0 $4144 $1119
1950 2748 1044 3842 4341 1127
1980 32.8 1347 4645 54e3 ‘ 1166
2000 B 1346 4140 5642 1195
High Employment, Low Cost Assumptions
1945 3348 13,7 475 §72.2 $1519
1950 3449 1445 "Dete 75 ¢4 1526
1960 3748 1643 5441 8247 1530
1980 4l o6 214 6640 10246 1555
2000 5046 2L b 7542 119,4 1587
High Employment, High Cost Assumptions
1945 3341 1346 4647 $70.9 $1517
1950 34e3 Lok 4847 o3 1525
1960 3746 164 5440 827 1531
1980 4247 19.9 6246 98.8 1577
2000 43 et 2040 63 ode 102,7 1620

8/ Preliminary,
b/ Not available,
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(9) Insured Populstion.

By applying the assumed proportions insured to the total popu-
lation projections, there are obtasined the estimated insured popula~
tions shown in Table 7, Although the insured populetion for all ages
combined roughly doubles in the next half century, the insured popula~
tion age 65 and over rises almost tenfold, with the increase being even
greater for femeles,

(10) Marital and Parentsl Status.

Assumptions as to maritsl status are necessary in estimating
the costs of the various supplementsry and survivor benefits, The vari-
ous assumptions both for men and women are based on general populztion
census data, the effects of the 0ASI definitions, and the differential
maritsl proportions of the galnfully occupieds Also considered in ad-
Justment of the census data is the materisl from the 1940-44 claims and
from the Femily Composition Study, In the high cost estimates the pro-
portion married in the future is adjusted upward at the older ages to
allow for the assumed improved mortslity resulting in fewer early broken
marrisges, Assumptions as to relative ages of lmsband and wife are based
on Family Composition Study data, census dats, and claims date.

Assumptions as to the proportien of persons with children and
the aversge number of such children in these cases are developed from
the census datzs, the cleims data, and the Family Composition Study date.
The age distribution of such children was based on claims datse In the
high cost estimete where decreasing fertility is assumed, sllowance 1is
made for the reduced mumber of children in future years,

(11) Differential Mortality by Marital Status.

New studies by the Buresm of the Census have confirmed meny
earlier limited studies as to the lower mortality of married persons
and the higher mortslity of widowed persons, It is therefore assumed
that the married males in the insured population have lower mortality
than all insured males, with the differentisl ranging from 20% at the
younger ages to 10% at the older ages, Correspondingly, it is assumed
that widows of insured males have higher mortality than all women (with
the excess being over 100% at the young ages, decressing to sbout 10%
at age 65, and declining slowly thereasfter), Both of these marital
mortality assumptions result in lower benefit costs since with married
males having lower mortslity, fewer widows and orphans are crested,
wheress with widowe having higher mortaslity, fewer survive to age 65
than if mortality did not differ by marital status,

(12) BRemerriege Rates,

Both aged widow's and widow!'s current benefits are terminated
upon remsrriasge., The use of remarriage rates takes account of the sav-
ing in cost arising therefrom, The limited experience to date indicates
that the actual remarriesge rates may be somewhat higher then those in the
Americen Remarriage Teble, Therefore, the remarrisge rates used in the
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Table 7

ESTIMATED INSUREDQ/ POPULATIONS AS OF BEGINNING OF YEAR, 1945-2000
(Figures in millions of persons)

Calendar 411 Ages Azed 65 and Over
Year Males Females Total lales Females Total
Actual Data
1945 , 26, 12,1 38.4 1,1 . 1,2
1948Y/ .cf s/ 41.5 ¢/ g/ - 14
Low Bmployment, Low Cost Assumptions
1945 2447 9.1 338 l.1 ol 1.2
1950 2541 9¢3 3540 1.7 R 1.9
1960 2746 10,8 384 27 o3 342
1980 3346 16.3 4949 bk 1.5 5¢9
2000 383 20,2 5845 48 249 77

Low Employment, High Cost Assumptions

1945 2843 11.9 4067 1.2 ol 1.3
1950 42 1245 4247 1.9 3 262
1960 334 1469 4843 3e2 o7 3¢9
1980 IARYA 245 6249 648 2e 9e3
2000 4541 2449 7040 9e2 S5k PN
High Employment, Low Cost Assumptions
1945 PI AN 942 3349 1.1 ol 1.2
1950 28¢5 10,2 3867 1.8 2 20
1960 324 13,1 4545 268 o5 33
1580 41e6 21.8 634 50 1,7 647
2000 4847 2949 7846 602 3e7 9¢9
High Employment, High Cost Assumptions
1945 2848 1.9 4047 1.2 ol 13
1950 3343 1344 4647 240 o 2.3
1960 3849 1745 5644 ek 8 bed
1980 5043 2765 7148 76 247 103
000 5660 3463 90,3 n.J3 6e6 17.9

a/ Includes both fully insured and currently insured only. In future years, rela-
tively few of those aged 65 and over will be currently insured only.

b/ Preliminary,

¢/ Not available.
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low cost estimates are 150% of such tabuler rates, while in the high
cost estimates the tabuler rates are used without modification,

(13) Marriage and Mortelity of Child Beneficisries.

Although the primary cause of final terminstion of child's
benefits ie attainment of age 18, death or marrisge of child benefi-
claries is of some cost significance. A subsidiary study wes mande
using mortslity and marrisge rates based on actual recent experience.
Since the effect of both of these factors was found to be relatively
small, the sawe adjustment is made for each of the estimates, nemely,
a 1% reduction in the mumber of beneficiaries based on all surviving
to age 18 unmsrriled,

(14) Parent's Benefits.

This relatively minor category is most difficult to estimete,
Considersble veriation cean arise as to the mumber of parent s consid-
ered to be “chiefly dependent," As more and more of the aged become
eligidle for primary, wife's, or widow's benefits the number eligible
for perent's benefits will be relatively less, Because M the relative
unimportance of this category, no new estimates as to the mumber of
beneficiaries have been made but rather those of Actuarisl Study No. 19
have been used agein., However, the benefit payments have been recom-
puted, based on the somewhat higher wage assumptionsin the carrent
estimates,

(15) Proportions of Beneficiaries at Work.

Among the various survivor beneficiary categories, there is &
considerable saving in disbursements becmuse individuals otherwise eli-
gible are at work in covered employment, In some instances berefits are
withheld, while in other cases the beneficiary never files (notably in
the case of widow!s current benefits where there are sufficient children
to obtain the maximum or near maximum benefit anyhow), In developing
the cost estimates, there have been estimated the total number of bene-
ficiaries eligible to file, Then reduction factors are applied to allow
both for those whose benefits are withheld because of work and for those
who do not file for bemefits because of the maximum provisions or be-
cause they intend to work continuously and thus cen not draw benefits
anyhow, The table below inditates for the ultimate situation (several
decsdes hence) the percentages of the potential bemeficliaries who are
assumed to' be actually in current payment status for the three impoxw
tant cetegories of survivor bemeficisries,

Low Employment High Employment

Low High Low  High
Widow's Current 70%  75% 55% 63%
Child's 95 97 90 93
Aged Widow's 99 100 98 929
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(16) Alternative Receipt of Benefits,

An important cost element seversl decades hence, although not
very important currently, is the provision that women msy not receive
full primery benefits in their own right and full wife's or widow's
benefits, In effect, in such cases the larger of the two benefits is
payable, As a practical matter, it is to the adventage of the woman
to claim the full primary benefit and to obtain any additionsl wife's
or widow's benefit as a supvlement since the latter may be suspended
for a mumber of ressons not appliceble to the former (namely, employ-
ment of the husband, divorce, remarrisge, etc.), For this reason it
has been assumed in these cost estimates, in contrast with the assump-
tion of Actuarisl Study No, 19, that all women eligible for primary
benefits file therefor, even though qualified for a larger wife's or
widow's benefit, It is assumed they receive the excess of such bene-~
fits over thelr primary benefits as a supplement.

Based on claims data with certain modificstions to allow for
changes in future distributions, estimates have been made as to the
proportions of the cases in which the female primary benefit would be
smaller than the widow's benefit or the wife's benmefit, and for such
cases what the average excess over the primary benefit would be, The
moumber of women qualified for both primary bemefits and wife's or
widow's benefits has been estimated from the nmumber of female primary
beneficiaries distributed by marital status, using the assumption
that the probability of being eligible for benefits on the basis of
the woman's own earnings and on the basis of her husband's earnings
wae the same as the probebility of a woman of that same marital status
in the total population being a primary bveneficiary, For instance,
for a certsin year if the married female primary beneficlarles repre-
sent 25% of the married aged female populstion, then it is assumed
that 26% of the aged wives of mele primsry beneficisries (in current
payment status) are primary beneficisries, or in other words that
75% of such wives are not primary beneficiaries in their own right
but solely wife beneficlaries,

Combining the verious above assumptions, 1t is then possible to
obtain the mumber of women who are solely wife or widow beneficiaries
and the mumber of women who are eligible for primary benefits and
wife's or widow's benefits, with the latter category being further sub-
divided into those who had larger wife's or widow's benefits and thus
are eligible to receive supplementary payments over their primary bene-
fit!. )

(17) Adjustment Factors for Average Benefits,

In computing average benefits on the basis of the assumed aver~
age wages, proportions of quarters covered, and proportions of years
enployed, it is necessary to make an adjustment in the resulting figures
beceuse of the weighted nature of the benefit formula. Thus, for a
given wage distribution the true average benefit will generally be
smaller than the benefit based on the average wages. The amount of the
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differential depends on a number of factors such as the distribution
of the wages, the varying lengths of time in covered employment, and
the minimum and maximum provisions,

Based on previous Actuarial Studies and some additional anal-
yees of actual operating data, various modification factors have been
derived to allow for this factor, For men, there is a downward adjust-
ment on the average primary benefit of 5% for the low employment esti-
mates and 3% for the high employment estimates for all ages and calen~
dar years, On the other hand, for women it is necessary to vary the
adjustument by attained age and calendar year: for the low employment
assumptions the downward modification in the early years is 14% at all
ages and ultimately 14% at the younger ages, decreasing to 4% at the
older ages, while for the high employment assumptions the correspond-
ing figures are 10% for the early years and 10% and 7% ultimately,

Another element necessitating modification of average benefits
is the differential in wages by marital status, Thus, married men on
the average have higher wages than other men so that the aversge pri-
mary benefit used for monthly survivors benefits should be adjusted up-
ward, while that used for lump-sum death payments should be adjusted
downward, Also adjustments are necessary in the various supplementary
and survivor benefits to allow for the effect of the minimum and maxi-
mum provisions, The lump-sum death payment, when received by other than
the spouse, will sometimes ®e less than six times the primary benefit
since such payment cannot be more than actual burial expenses, and thus
an adjustment factor should be introduced, Still another modification
which shonld be drought in is to allow for the lower average wages of
those dying, in part possibly because of lower economic status on the
average and in part becsuse of the effect of the last illness-in re- -
ducing the average wage; such modification is of significance chiefly
only in the early years of operation although it may have some sizable
effect even in later years for deaths of young fathers,

The necessary modification factors for the elements discucsed
in the previous paragraph have sll been developed on the basis of actu-
gl past claims experience with an informed guess as to the future trend
of such element,

(18) Administrative Expenses,

In carrying forward the progress of the trust fund, 1t is essen-
tial to take account of the relatively small item of administrative cost
since such outgo in the long run has e significant cumulstive affect,
After study of the various elements involved, it is believed desirable
to base the assumed administrative cost on three factors--pay roll,
benefit payments, and a constant amount, The assumptions used for each
of the four cost estimates are shown in the table below and seem to give
reasonable crude figures both in the short-range and in the long-range.
The estimated administrative expenses for & given year are the sum of
the results obtained by applying each of the three factors,

- 19 -



ACTUARIAL STUDY NO, 23

Low Mployment Hi loyment

Tow  Hgh  Iow  Hg
% of Pay Roll 0.022% 0.028% 0.,022%  0.028%
% of Benefit Payments _ 1,500% 1.800%  1.600%  1.900%
Mat Amount (millions) $5 $10 $7 $12

The application of these assumptions produces estimated annual ad-
ministrative expenses of $20w40 million for the present time (as
compared with actual expenses of $30 million in 1945 and $40 million
in 1946) and of $75-200 million half a century hence when benefit
rolls will have expended greatly. On this basis, ultimately the
estinated administrative costs represent only 2 to 2§% of benefit
distursements,

(19) Taxable Poy Roll versus Creditable Pay Rolle

The previous discussion as to wages and pay roll dealt solely
with credited wages which are used in determining benefits, However,
the effective pay roll on which contributions are based ig slightly
higher becsuse of the provislon that wages in excess of $3000 when
from several employers (with no more than $3000 from any one employer)
are subject to contributions but are not credited toward benefits. In
such cases the employee contributions for wages in excess of $3000 are
refundable but those from the employers are not, Study of the actual
data for 1940-45 indicates that under low employment (low wage) assump-
tions the effective taxable pay roll taking into account refunds is
about 3% higher than the credited pay roll, For high employment (high
wage) assumptions the corresponding figure is 1%%. These factors have
been applied to the credited pay roll to yleld the taxable pay rolle
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C. Results of Cost Estimates under Level Wage Assumption

In developing the cost estimates the methodology used in com-
puting flgures for future years was also applied to obtain fi gures for
1945, even though the data for that year are kmown, This is done both
as a check on methodology snd aleo to indicate the range in benefit
disbursements that there might have been in 1945 under different econ-
omic and cost factor conditions, In developing the progress of the
trust fund, the progression was assumed to start with the existing
fund at the end of the calendar year 1945, with estimates for the
years intervening between then and 1950 based on interpolation between
the 1945 and 1950 estimates, It will be observed that the two sets of
estimates for fiscal years 1947-51 developed for the Seventh Trustees!
Report were not used here, since then there would have been seeming in-
consistencies in Joining the two estimates of that report with the four
estimates of this one, Later in this report a comparison is made of
the estimates in the Trustees' Report with those presented here,

Table 8 shows the estimated monthly old-~age beneficisries in cur-
rent payment status for the four series of estimates and also the actual
data for 1945, Considering 1945, the high employment, low cost assump-
tions estimate shows generzlly fewer beneficiaries than there actually
were but the other three estimates are higher than the actual data.

- Pifty years hence the total monthly old-age beneficlaries are shown to
increase from the present level of about 800,000 to a range of from
11 to 23 million, At that time male primary beneficiaries are shown
to make up about 40% of the totsl, female primary beneficiaries about
25%, wife beneficiaries (not eligible for primery benefits) about 10%,
widow beneficiaries (not elizible for primary benefits) about 25§, and
perent beneficlaries about 1%.

Table 9 relates the estimated total monthly old-age beneficlaries
as shown in Table 8 to the total aged population by sex, Whereas at the
present time about 9% of all aged men and 6% of all aged women are actu-
ally drawing bemefits, eventually this proportion will range from 50 to
80% for men and 60 to 80% for women,

Table 10 shows the estimated monthly younger survivor benefici-
aries 1n current payment status for the four estimates ss well as the
actual date for 1945, Although for all estimates the aged beneficlaries
show a steady upward trend, even though to different eventuel magnitudes,
there are varying trends in the four estimates for the younger survivor
beneficieries, Thus, in the low employment, low cost assumptions there
is a steady upward trend with the ultimate figure 50 years hence being
about three times the present level, On the other hand, under the low
employment, high cost assumptions, a peak af about double the current
figure is reached in 1955 with a slow decline thereafter until in the
year 2000 the figure ie only slightly higher than the present level,

The trend under the two high employment estimates is somewhat similar
although higher levels are reached. The two diverse trends shown as
between the low and high cost assumptions result from the baslic assump-
tions as to fertility.
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Table 8

ESTIMATED MONTHLY CILD-AGE BENZFIC IN CURRENT PAYMENT
STATUWS AS OF MIDDLE OF IKE s 1945=2000
(Figures in thousands of persons)

Calendar . Primary Supplementary __Survivor Tot
Year Males Females Wife's Child's Widow's Parent's égedh/
Actual Data (as of December)
1945 447 L 159 13 9 6 T
1946 611 91 216 17 127 7 1052
Low Employment, Low Cost Assumptions
1945 724 65 249 31 78 23 1139
1950 1291 156 446 50 215 50 228
1955 1772 2837 €07 63 570 84 3270
1960 2170 422 735 72 916 111 4354
1970 2886 769 91 94 1570 125 6277
1980 3775 1463 1129 125 272 127 8566
2000 4228 2873 1104 121 2478 102 10785
Low Employment, High Cost Assumptions
1945 1002 131 347 &4, 79 25 1584
1950 1672 261 571 67 287 82 2873
1955 2315 413 786 & 599 145 4258
1960 2890 YA 981 87 962 208 5682
1970 4305 1276 1391 107 1688 269 8929
1980 6294 2515 1927 122 2279 292 - 13307
2000 8617 5349 A4l 70 2870 27 19548
High Bmployment, Low Cost Assumptions
1945 310 59 11 1 78 23 581
1950 910 155 326 30 276 50 1717
1955 1388 266 490 41 578 84 2806
1960 1765 417 620 48 943 111 3856
1970 2671 T47 8715 76 1673 125 6091
1980 3696 1459 1119 108 2272 127 8673
200 4843 3530 1166 121 2768 102 12409
High Employment, High Cost Assumptions
1945 00 110 315 36 79 25 1429
1950 1634 261 562 6L 290 82 2829
1955 2318 459 788 15 €04 145 4314
1960 2973 701 1009 &4 982 208 5873
1970 4669 1347 1508 109 1rm 269 9570
1990 6893 2643 2086 127 2455 292 14369
2000 10483 6532 2665 8 - 2967 271 22918

2/ For estimated data, this also corresponds to average monthly number in current
payment status,.

b/ Excludes children of primary beneficiaries and the relatively negligible number of
widow's current beneficiaries over 65 but not eligible for widow!'s benefits.

Note: Women qualified both for primary benefits and for wife's, widow's, or parent's
benefits are shown as primary beneficiaries (see Table 1 for estimates of such
overlapping cases).
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Table 9

ESTIMATED MONTHLY (ID-AGE BENZFICIARIES IN CURRENT PAYMENT STATUS
AS PERCENT OF TOTAL AGED POPULATION, 1945-2000

Calendar Low Cost Assumptions High Cost Assumptions
Year Males Females Total Males Femaleg Total
Actual Data

1945 9% 6% 8% 9% 6%

1946 12 8 10 12 8 10
Low Employment Assunptions

1945 15% 8% 1ng 21% 1% 163

1950 24 16 2 31 20 25

1955 30 22 26 38 28 33

1960 34 29 3 42 35 38

1980 49 47 48 1 56 59

2000 51 61 57 65 2y 68
High Employmemt Assumptiona

1945 6% 5% 6% 19% 107 148

1950 17 1 15 30 2 25

1955 24 2 22 38 29 3

1960 28 28 28 43 36 40

1980 48 49 48 67 € &

2000 59 70 65 79 £ 80
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Table 10

ESTIMATED MONTHLY YOUNGER SURVIVOR BENEFI IN CURRENT
PAYMENT STATUS AS OF MIDDLE OF YEAR® AND LUMP-SUM
DEATH PAYMENTS IN YEAR, 1945-~2000
(Figures in thousands of persons)

Survivor Benefits

Calendar Widow?s Lump-Sum m@_e_ngagz
Year Current Child!s Females Total

Actual Data%/
1945 121 3T 157 : 29 186
1946 128 445 &/ g/ g/
Low Employment, Low Cost Assumptions
1945 104 332 -158 35 1%
1950 179 591 194 43 <y
1955 217 735 281 54 285
1960 236 785 269 71 340
1970 258 838 342 118 460
1980 214 878 401 178 579
2000 3 99 469 304 773
Low Bmployment, High Cost Assumptions -
1945 119 343 166 42 08
1950 209 591 193 51 24,
1955 244, 686 20 6l 281
1960 241 647 47 (s 324
1970 219 548 -~316 117 433
1980 202 48 378 131 559 -
2000 186 409 490 364 854
High Employment, Low Cost Assumptions
1945 90 307 158 37 195
195¢ 149 560 207 48 255
1955 185 721 222 62 314
1960 06 807 208 8 3a
1970 238 %08 388 134 522
1980 265 999 414 207 681
2000 311 1158 588 397 985
High Employment, High Cost Assumptions
1945 107 326 166 42 208
1950 184 577 05 52 257
1955 249 686 237 67 304
1960 222 61 270 84 354
1970 21 597 353 151 484
1920 202 544, 434 204 638
2000 192 475 591 433 1024

a/ For estimated data, this also corresponds to average monthly number in current
payment status,.

b/ Number of decedents on whose account payments are made.

¢/ For monthly benefits, as of December.

iladle,
4/ Yot availa - 24 -
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Table 10 also gives the estimated lump-sum death psyments
vhich for all four estimates increase steadlly as the insured popu~
lation grows and becomes older on the average. In the year 2000
the estimated number of lump-sum death peyments ranges from about
800,000 to 1 million or sbout five times the present number. Ulbi-
maxely almost helf of the lump-sum payments will be in respect to
women—-although at the present time less than 20% are.

Table 11 shows the estimated possible amount of overleoning
of femgle beneficiaries as betweern primsry benefits and wife's or
widow!s benefits, In the early years there are not many cases of
overlapping since relatively few of the current married, older women
work sufficiently in covered employment to become insured for primery
benefits, However, in later years many married women will have the
qualifications for primary benefites due to employment at the younger
ages either before or shortly after marrisge. Likewise eventually
many widows will qualify for primary benefits by reason of employment
while single or after the death of their husbands.

In the year 2000 about 15 to 20% of the female primary bene-
ficiaries (as in Table 8) are estimated to be also qualified for
wife's benefits., However, since the wife's benefit is only 50% of
the husbapndfs primary benefit, in only % to % of such ceses is the
wifets benefit lerger then the wife's primery benefit in her own

right.

In the year 2000 approximately 30% of the femele primary bene-
ficiaries are estimated as also qualified for widow!s benefits., Since
the widow*s benefit is 75% of the husband's primary benefit, a rele-
tively lerge proportion of such women (ebout %) have a larger widow's
benefit than primary benefit in own right, It should be emphasized
agein that these figures are particularly subject to fluctuations and
uncertslaty.

Table 12 indicetes the estimated averzge ammmal old-zoge bene-
fits in current peyment status., Also shown are the additional wife's
and widow's average benefits payable for those women who are assumed
to receive a full primery benefit which is smeller than the full wife's
or widow's benefit otherwise payable, In a1l instances the average
benefit payments show a slow gradual rise., Because of the higher wage
assumptions under the high employment estimztes, the eventual average
benefits are somewhat higher than for the low employment assumptions
estimates, For a particular employment assumption the averages tend
to be slightly higher under the low cost assumptions then under the
high cost assumptions; in general this occurs becesuse the high cost
assumptions asssume a grester proportion insured end thus by spreading
the totel covered weges among more persons result in lower average
benefits, Table 13 shows estimated aversge benefits ln regard to
younger survivors and lump-sum death payments.

Table 14 summerizes the estimated benefit paymente along with

the actusl dats for 1945, In general the actual 1945 data are some-
what higher then the high employment, low cost estimate but are lower
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Table 11

ESTIMATED AGED FEMALE BENEFICIARIES Q FOR BOTH FRIMARY BENEFITS
AND WIFE!'S OR WIDOW!'S EENEFT s. IN CURRENT PAYMENT STATUS
AS OF MIDDLE OF Y/, 1945-2000
(Figures in thousands of persons)

Qualified for Qualified for
and Wife's Widow's
Calendar Total With Smaller Total With Smaller
Year Eligible  Primary Benefit Eligible  Primary Benefit
Low Employmernt, Low Cost Assumptioms

1945 2 — 1 -—
1950 6 1 6 3
1955 n 3 20 11
1960 24 6 51 27
1970 57 iV L0 ™
1980 156 39 318 178
2000 380 100 826 £19

Low Employment, High Cost Sssumptions
1945 4 1 2 -
1950 L 3 11 6
1955 25 6 36 19
1960 46 10 82 45
1970 128 35 237 4
1980 364 107 546 s
2000 956 319 1628 1004

High Employment, Low Cost Assumptions
1945 1l — 1 —
1950 4 1l 6 3
1955 10 2 2 12
1960 19 4 54 29
1970 50 12 148 a
1980 150 37 348 195
2000 558 147 1209 701

High Employment, High Cost Assumptions
1945 3 1l 2 —
1950 13 3 1 6
1955 T 28 7 40 2
1960 52 13 92 Sl
1970 . 144 39 266 ‘ 151
1980 L6 122 626 365
2000 1484 266 1398

K
o~

a/ Number eligible for both primary and parent's benefits is relatively negligible.
b/ This also corresponds to average monthly mumber in current payment status.
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Table 12

ESTIMATED AVERAGE AKNUAL OLD-AGE BENEFITS IN
CURRENT PAYMENT STATUS, 1945-2000

Survivor
Sy.;gglementgzﬂ’ﬁifa 's Widow's
With No With Smaller With No With Smaller

Calendar Primary Primary Prim.r{ Primary Prima.r{
Year ¥oles Femsles Benefit _Benefitd/ Benefit_ _Benefit®/ _  Parent's
Actual Data (as of December)
1945 $302  $235  DAg1ss b/ Y3242 Y/ $156
Low Employment, Low Cost Assumptions
1945 $293  $231 - $152 §44, $231 $983 $168
1950 303 250 15¢ 46 233 96 171
19¢6C 328 263 169 49 27 102 179
1980 345 <271 176 56 257 15 184
2000 30 261 194 63 275 127 184
Low Zmployment, High Cost Assumptions
1945 $203 #2229 $153 $44 $240 $3 $162
1950 303 B 159 47 226 H 167
1960 321 250 165 52 238 106 173
1980 332 234 170 64 252 122 180
200 360 27 184 75 262 139 180
High Employment, Low Cost Assumptions
1945 $20  §237 $149 $44 $231 $93 $196
1950 313 258 164 46 232 96 199
1960 372 331 189 49 255 102 208
1980 417 342 A4 56 305 115 a5
2000 437 314 23 63 322 127 215
High Employment, High Cost Assumptions
1945 $293 $227 $153 $4d Al $93 $190
1950 315 261 165 47 B4 97 195
1960 369 312 187 52 254 106 202
1980 400 320 205 64 297 122 210
2000 419 295 214 75 310 139 210
a/ Supplamerrl;agzj,r ciild's bencefits average avout the same as swvivor child's benefits
and are included therewith (see Table 13).
b/ 3Subdivision not available, but most beneficiaries in 1945 were not also primary

beneficiaries,
Jote: onen (pelified botn for primary benefits and for wife's, widow's, or paremt!'s

" benefits are shown as primary beneficiaries (see Table 1 for estimates of such
" overlapping cases)e
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Table 13
 ESTIMATED AVERAGE ANNUAL YOUNGER SURVIVOR BENEFITS
IN CURRENT PAYMENT STATUS AND LUMP-SUM
DEATH PAYMENTS, 19452000

Surviver Benefits

Calendar = Widow's ‘ Lump-Sum_Paymentsb/
Year Current Child 'sg/ Males Females Totel
| Actual DataS/

1945 $240 $150 $151 $120 $148
Low Employment, Low Cost BEstimate

1945 $240 $154 $146 $111 $140

1950 235 164 - 149 16 143

1960 246 174 160 123 - 153

1980 270 185 170 126 155

2000 28 193 181 125 159
Low Employment, High Cost Bstimate

1945 $235 $152 $L45 $109 $139

1950 . 234 lal 150 3 143

1960 A 166 154 119 145

1980 262 174 164 115 148

2000 214 184 171 105

High Employment, Low Cost Estimate

1945 $233 $154 $152 $115 $144
1950 242 171 164 133 157
1960 282 195 185 148 176
1980 - 317 215 03 155 188

2000 331 227 211 150 187
| High Employment, High Cost Estimate

1945 $243 $155 $151 13 $144
1950 245 168 161 128 156
1960 270 187 178 144 169
1980 307 206 194 150 ' 180
2000 323 a6 201 144, 177

g._/ Includes supplementary child's benefits which average about the same size,
b/ Based on number of decedents on whose account payments are mades
¢/ For monthly benefits,as of December,
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Table 14

ESTIMATED BENEFIT PAYMENTS, 1945-2000
(Figures in millions of dollars)

Monthly Younger
, Survivor Benefits Lump-sum
Calendar Monthly Old-Age Benefits Widow!s Death Total
Jear Primary Wife's Widow!s Parent'’s Total Curremt Child's Benefits Benefits

Actual Data
1945 134 22 21 1 178 28 56 26 288
1946 196 32 29 1 258 3 69 27 388
Low Employmemt, Low Cost Assumptions
1945 227 38 18 A 287 25 56 21 395
1950 430 n 64 9 574 42 105 34 755
1955 624 100 134 15 873 53 134 42 1102
1960 823 124 220 20 187 58 149 52 L1446
1970 1203 164 399 23 1789 67 166 72 2094
1980 1608 201 552 23 414 T4 186 90 R824
2000 2358 220 42 19 3339 88 25 128 3765
Low Employment, High Cost Assumptions
1945 324 53 19 4 400 28 59 29 516
1950 567 gl 66 14 738 49 107 35 929
1955 829 128 141 25 123 58 124 41 1346
1960 1088 163 284 36 1521 58 122 A 1748
1970 1759 2317 428 47 2471 56 n2 65 2704
1980 2677 335 613 53 3618 53 105 8 3919
2000 4261 413 892 49 5681 51 88 12 5942
High Employment, Low Cost Assumptions
1945 . 104 17 18 5 L44 2 49 28 242
1950 325 53 64 10 452 36 101 40 629
1955 558 86 142 17 803 49 141 53 1046
1960 794 117 243 8 1177 58 167 67 1469
1970 1353 185 435 26 2049 72 203 97 2423
1980 2040 AR 716 27 3024 84 238 128 344
2000 3224 269 980 22 4495 103 290 184 5072
High Employment, High Cost Assumptions
1945 289 48 19 5 3a 26 56 30 473
1950 582 93 69 16 760 45 107 40 952
1955 o1 138 148 29 1242 56 134 50 1482
1960 1315 190 254 42 1801 €0 14 €0 2062
1970 2218 308 512 55 3153 62 140 g7 3442
1980 3604 436 T15 61 4876 62 138 115 5191
200 88 €07 113 57 8100 62 120 14 8463

Note: Where women are qualified both for primary benefits and for wife's, widow's,
© or parent's benefits, the full primary benefit is assumed to be paid with
supnlementary payment of the excess of the other benefit if larger., The
relatively small amounts of benefit payments to children of primary bene-
ficlaries are included above with child's survivor beneﬁts.A
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ACTUARIAL STUDY NO, 23

than the other three estimztes., The benefit payments increase from
the level of about $300 million in 1945 to a year 2000 load of $3.8
to $5.,9 billion under the low employment assumptions and $5.1 to
$8.5 billion under the high employment assumptions. Primary bene-
fits constitute from 60 to 70% of the total benefit payments in the
yesr 2000, with the other old-sge benefits making up all but about
10% of the total. This contrasts sharply with the actual 1945 data
* in which primary benefits were 47%, other old-age benefits were 15%,
and younger survivor and lump-sum death benefits were 88%.

Chart 1 presents graphicelly the trend of the benefit disburse-
ments from 1950 on, plotted from quinquennial year values, as con-
trasted with the contribution income at the statutory 6% rate., Under
the two low cost exsmples benefit payments are lower than contributions
in all yesrs although under low employment assumptions benefits are al-
uost as large as contributions in 1990 and after, On the other hand,
under the high cost examples the benefits exceed the contributions with
the crossing point being 1976 for the low employment assumptions and
1985 for the high employment assumptions,

Table 15 relates the estimated benefits to taxable pay roll,
The cost for the year 2000 rsnges from 5.8 to 10.5% of pay roll for
the low employment assumption ané from 4.2 to 8.1% for the high employ-~
ment assumptions. For the low employment sssumptions, the benefit cost
first exceeds 2% of pay roll in 1952 for the low cost estimate and in
1850 for the high cost estimate; the corresponding figures for the high
employment ascumptions are 1963 and 1957 respectively. The average
cost of the benefits over the next 55 yesrs, disregarding interest,
ranges from 4,3 to 6.2% of pay roll for the low employment agsumptions,
and from 2.8 to 4.6% for the high employment assumptions,

Another concept of long-range cost is the level premlum contri~
bution rate required to support the system into pervetulty based on dis—
counting at 2% interest and assuming that benefit payments and taxable
pay roll remain level after the year 2000, If such a level rate were
edopted, relatively large accumulation of reserves in the trust fund
would result, and in consequence also sizable seventusl income from in-
terest, Even though such a method of financing is not followed, this
concept may nevertheless be used as a convenient measure of long-range
costs., In one respect this is a better cost concept since 1t tzkes
into account the hesvy deferred load although, on the other hand, sore
may feel it unresli: .ic because it deals with periods beyond the year
2000, and also it is dubious to assume a leveling off or stabliliration
at any time,

Table 16 dezls with level premium contribution rates into per-
petuity by further taking into account administrative expenses and the
sccumilated fund on hand at the end of 1945, The resulting net level
premium would, if sctual experience is the same as the perticular esti-
mate, be the level contribution rate, which if in effect hereafter
would result in an exactly self-supvorting system; then funds accumu-
lating at interest would supply incomes eventually sufficlent to offset
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Tadle 15
ESTIMATED BENEFIT PAYMENTS AS PERCENT OF TAXABLE PAY ROLL, 1945-2000

Monthly Younger
Survivor Benefits Iump-Sum

Calendar Monthly Old.. Bere fita Widowts Death Total
Year Priusry Wifels Widow's Parent's Total Ourrent Child's Bersfits Bemefite
Actusl Data
1945 226  ,04% .03% . .29% .04% .09% .04% »46%
1946 .29 .05 <04 . .38 .05 .10 <04 <57
Low Employment, Low Cost Assumptions
1945 .55%  ,09% $04% 01% .69% ~06% 213% «06% »24%
1950 .99 .16 .15 .02 . .10 .25 .08 1,76
1960 1.78 «27 47 .04 2,66 .13 32 ,11 3,12
1980 3,02 «36 .98 .04 4,40 W13 .23 .16 5.02
2000 3460 34 1.13 .03 5,10 13 o33 JI9 5,75
1046-20008/ 2,61 .30 .79 04 3,74 13 W31 14 4,32
Level
Premtun? 2,83 .31 86 W03 4,03 13 31 .15 4.62
Low Employment, High Cost Assumptions
1945 % 13% .05% 01% .96% L07% v14% .07% 1,24%
1950 1,32 .21 .15 203 1,71 11 «25 .08 2,15
1960 2.32 035 -50 008 : 3025 012 n26 .10 3.73
1980 4,92 W61 1.12 10 6.75 W10 .19 .15 7.19
2000 7,55 .84 1,58 ., .09  10.06 .09 .16 .21 10,52
194620008/ 4,27 52 .92 .08 5,79 .10 w21 J14 6024
Level
premiunt  5.07 .60 1.07 08 6,82 .10 19 W16 7427
High Employment, Low Cost Assumptions
1945 148 ,02% +02% 01% .19% 03% ~07% 045 2335
1950 243 .07 408 .01 59 .05 13 .08 .82
1960 +95 .14 .28 ,03 1,40 .07 .20 .08 1.75
1980 1,95 «23 »69 .03 2,90 .08 .23 W12 3.23
2000 2.67 22 #81 .02 3,72 .08 .24 15 4,19
1946-20008 1,70 .19 .56 .02 2.46 207 «21 J1 2,85
Level
Premiun® 1,94 .19 60 .02 2,75 .08 .22 .12 3417
High Employment, High Cost Assumptions
1945 W39%  L07% .03% J01% «50% «04% 088 L04% «66%
1950 .78 012 209 .02 1,01 206 .14 .05 1.26
1960 1,57 ¥23 - 420 .05 2,15 .07 27 07 2,46
1980 3,60 <43 .78 .06 4,87 .06 W14 11 5,18
2000 6.07 .58 1.07 .05 7.77 .06 .12 017 8.12
1946-20008/ 3,21 .37 .62 .05 4,25 .06 .14 11 4,56
Level
Premiumd/ 3,95 .42 73 .05 5.5 .06 .13 .12 5.46

® Less than ,005%.
é/ Average cost of bensfits, without interest, over the 55-year period,
B/ Level premium contribution rate (based on 2% interest) for benefit payments after 1945

and

in perpetuity, not taking into account accumulated funds through 1945 (ses also

Table 16).

Note:

¥here women are qualified both for primary benefits and for wife's, widow's,or
parent's benefits, the full primary benefit is assumed to be paid with supplementary
payment of the excess of the cther benefit 1f larger, The relatively small amounts
of benefit payments to children of primary beneficiaries are included above with
child!e survivor benefits,
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Table 16
ESTIMATED LEVEL PREMIUM CONTRIEBUTION RATE INTO PEEPETUITYE/
TOR BTVEFIT PAYMENTS AND ADMINISTR.TIVE EXPENSES, TAKINQ INTO
ACCOUNT ACCUMULATED FUND AS OF IZND CF 1945

Low Emmloyment Assumptions High Emplcyment Assumptiors

Level Premium Low High Low Bizk
Bouivalent to Cost Cost Cost Cost

Interest =t 2%

Benefit Payments 4,62% 7.27% 3.17% 5,46%
Administrative Expense +10 +18 «C8 14
Interest on 1945 Fundl/ - +25 27 J14 .15
vete/ 4,47 7.18 3,11 5,45

Iatorest at 234

Benefit Paywents 4,38% 6,71% 2,965 4,994
Aduinistrative Expenses 210 17 .08 14
Interest on 1345 Fund E/ 32 o34 18 <19
Nete/ 4,16 654 2.86 4,94

Interest at 13%

Benefit Payments 4,87% 7.92% 3,39% 5.29%
Administretive Expens§7 10 19 +08 »15
Interest on 1945 Faund 18 20 «10 o1l
Nete/ 4,79 7,91 3,37 6403

a/ Level premfum contridbution rate (based on discounting at interest) for payments
after 1945 and in perpetuity.

g/ Interest on trust fund existing st end of 1945 as earned in future years

exsressed as o level premium (in percentsge of taxable pay roll), For inmstance,

ot 2% interest bhe interest incowe from the existing $7,121 million fund is

$142.4 alllion per year; this amount vayable each year into the future is

eouiyslent to a level premium of ,25% of the pay rolls under the low employment,

low cost assumptions,

Level premium for benefit vayments nlus level oremium for administrative

exvenses minus level premium equivalent to interest on accumulated fund,

|&
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the excess of benefit payments over contributions, The resulting
figzures are shown for three interest rates-—z% (the current rate
on new investments in special issues), 13%, and 234.

At 2% interest the estimated net level premium ranges from
4,5 to 7,2% of pay roll for the low employment assumptions and from
3.9 to 5.4%,for the high employment assumptions, In other words,
for the present system a total level contribution rate of as little
as 3% might be sufficient or, on the other hand, a rate of somewhat
more than 7% might be necessary under sdverse circumstances, Using
a higher interest rate na&urally results in somewhst lower costs and
vice versas A differential of 3% in the interest rate has a net
effect on the level premium of about Q% of pay roll under the low
cost assumptions and of about #% of pay roll under the high cost
assumptions,

Table 17 presents the estimated progress of the trust fund at
2% interest under the present o ntribution schedule, In the low em-
ployment, high cost estimate the fund rises from the present level
of over $7 billion to a peak of $51 billion between 1980 and 1985,
and declines thereafter until in the year 2000 it 1is $31 billion snd
is exhausted in about 10 or 15 years thereafter, On the other hand,
under the other three estimates the fund increases steadily, being
over $100 billion in the year 2000 for the low employment, low cost
estimate and well above this figure for the two high employment
assumptions estimates, These trends of the trust fund are naturally
to be anticipated on the basis of Table 16 which shows that the net
level premiums at 2% interest are less than the 6% contribution rate
scheduled for 1949 and thereafter for all tut the low employment, high
cost estimate, Therefore the fund in ths other three cases would grow
steadlly, rather than reaching a pesk md then declining,

Table 18 shows the progress of the trust fund under a 2% level
total contridution rate in contrast with Table 17 which was on the
basis of the present contribution schedule, In between these two con-
tribution scales there are mumerous alternatives, and it is quite pos-
sble that the actual rates that will be in effect in the future will
not correspond to elther of these two relative sxtremes, Maintaining
o 2% level contribution rate, the relevant data in regard to the pro-
gress of the fund are shown in the table below:

Fund at Peak Pund
In Year Amount Exhansted
(in billions)
Low Employment, Low Cost 1954 $9.5 1971
Low Employment, High Cost 1950 B.2 1965
High Employment, Low Cost 1968 237 1990
High Employment, High Cost 1953 14,3 , 1973

It would naturally be expected that the fund would eventually
be exhausted under a 2% total contribution rate since in accordance
with Table 16 the net level premium required exceeds 3% even under the
most favorable conditions (based on a level wage assumption),
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Table 17

ESTIMATED PROGRESS OF TRUST FUND UNDER PRESENT CONTRI3ZUTION
SCHEDULEZ/ , 1945-20002
(A1l figures in millions of dollars)

Calendar Benefit Administrative Net Interest Fund at
Year Contributions Payments Expenses Income on FundS/ End of Year

Low Employment, Low Cost Assumptions

1950 2607 755 26 1826 245 13459
1955 2674 1102 3l 1541 448 23568
1960 2776 1446 37 1293 641 33336
1970 3102 2094 48 960 1021 53042
1980 3374 2824 60 490 1419 72586
1990 3628 2469 70 89 1790 91306
2000 3925 3765 76 84 2189 111700

Low Employment, High Cost Assumptions

1950 2598 929 39 1630 230 12563
1955 2682 1346 47 1289 407 21382
1960 2809 1748 55 1006 569 29513
1970 3116 2704 73 339 852 43580
1980 3272 3919 96 ~743 1708 50956
1990 3353 5118 118 ~1883 944 47150
2000 3388 5942 133 -2687 637  4/31140

High Employment, Low Cost Assumptions

1950 4592 629 34 3929 370 20912
1955 4796 1046 41 3709 809 43071
1980 5039 1469 49 3521 1270 66486
1970 5683 2421 67 3195 2284 118073
1980 6249 3474 85 2690 3437 176609
1990 8722 4509 104 2109 4714 241462
2000 7271 5072 115 2084 6187 315580

High Employment, High Ccst Assumptions

1950 4526 952 51 3523 339 19100
1955 4755 1482 62 2211 77 38658
1960 5036 2062 75 2899 1122 58615
1970 5644 3442 104 2098 1927 99257
1980 6016 5191 139 686 2673 136675
1990 6171 7125 176 -1130 3222 1636567
2000 6255 8463 202 -2410 35618 178173

2/ Combined rate of 2% in 1946-47, 5% in 1948, and 6% in 1949 and

thereafter.
b/ In each instance, fund at end of 1945 is taken to be the actual figure

of $7,121,000,000,

Interest taken at 2% on fund at end of previous year plus % of the net
income of the current year,

Assuming net income constant after 2000, the fund would be exhansted in
about 10-15 years,

& e
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Table 18

ESTIMATED PROGRESS OF TRUST FUND UNDER 2%
SCHEDULE, 1945 UNTIL EXHAUSTION

LEVEL COTRIBUTION
oF mme?m

(A1l figures in millions of dollars)

Calendar Benefit Administrative Net Interest Fand at
Year  Contributions Payments Expenses Income on Fundk/ End of Year
Low Employment, lLow Cost Assumptions

1950 869 755 26 88 1?7? 9042
1955 891 1102 31 -2 188 9417
1960 925 1446 37 =568 166 8132
1970 1034 2094 48 ~1108 23 586
1980 1125 2824 60 «1769 (Pund exhausted in 1971
Low Employment, High Cost Assumptions
1950 866 929 39 -102 162 8163
1955 894 1348 47 ~439 148 7247
1960 936 1748 55 ~867 93 4247
1970 1039 2704 73 -1738 (Pund exhansted in 1965)
High Employment, Low Cost Assumptions
1950 1531 629 24 868 250 13142
1965 1599 1046 41 512 348 17979
1960 1680 1469 49 162 420 21473
1970 1894 2421 67 -594 468 23553
1980 2083 3473 85 1475 353 17200
1990 2241 4505 104 -2368 (Mand exhamsted in 1990)
High Employment, High Cost Assumptions
1950 1509 952 51 5086 220 11446
1955 1585 1482 62 41 273 13875
1960 1679 20862 75 T =458 280 14009
1970 1881 3442 104 ~=1665 121 5293
1980 2005 5191 139 «3325 (Fund exhausted in 1973)
g/ In each instance, fund at end of 1945 is taken to be the actual figure

of $7,121,000,000,
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D, The Effect of an Increasing Wage Assumption

Throughout economic history there has been a general upward
trend in the wage level, Paralleling this to some extent there has
also been an increasing trend in the living standard level, In
other words, the increase in wage levels was in large part counter-
balanced by increased desires for higher living standards with the
definition of minimum adequacy moving steadily upward.

The preceding cost estimates were developed on the basis of
level wage assumptions which may seem on the surface a rather arti-
ficlal and unrealistic hypothesis, However, offsetting this is the
fact that the plan itself is usually vpresented as static as to its
benefit provisions, an unreasonable assumption if wages increase
grestly over time, With such an increase, not only would benefits
awarded at the time of retirement on the basis of earnings over the
entire working career of some 45 or 50 years be low compared to then
current earnings, but also the weighted nature of the bHenefit formula
would produce smaller relative amounts. Therefore it is the belief
of this office that cost estimates for the static present system
under a rising wage assumotion are rather misleading, although such
estimates are, of course, under increased ranges of tolerance tech-
nically possible,

Actuarial Study No, 19(a) dealt with the changes in the re-
sults of Actuasrial Study No, 19 if an increasing wage assumption were
introduced. The reader is referred to that study for further dis-
cussion of the meaningfulness of using an increasing wage assumption.
Zspeclally noteworthy therein is a historical study made as to the
type of basic benefit formula which would have been adopted if the
system had been instituted about 50 years ago, The resulting form-
ula is 40% of the first $15 of average nmonthly wage plus 10% of the
next $60, as contrasted with the present formuls where the correspond-
ing figures are $50 and $200, Thus, on the basis of the 1894 formula
being left unchanged until the present time, most of the primary bene-
fits payable today would range from sbout $12 to $15 monthily with an
absolute maximum of $17. It is not reasonable to contend that the
benefit formula would have stood unadjusted under the wage history
which has eventualized since 1894,

At first glance an increasing wage trend would seem to result
in lower costs because of two reasons?

(1) The benefits in effect in a given year are based on a
lower average wage than the contributions of that year
and thus carry a lighter impact:

(2) With a higher average wage, benefits computed from this
type of weighted formuls are lower relative to wage.
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However, if the benefit formula keeps pace with the wage level, there
might well be increased costs in respect to the then current contridu-
tions, Benefits would then be paid at a level consistent with the
then current wage level despite the fact that contridbutions for those
benefits have been made on lower wage levels so that any financing
help to be obtained from accumulated funds would be relatively
lessened. :

Having considered the limitations of the use of an increasing
wage assumptlion, there are now presented in connection with the new
cost estimates certain crude results of introducing a 1% anmusl com-
pound rate of increase in assumed wages, the same as in Actuarial Study
No, 19(a). Benefit disbursements in the year 2000 are only about 10%
higher under an increasing wage assumption than under a level assumption
regardless of low or high employment assumptions or low or high cost
assumptions, On the other hand, contribdutions are increased by about
50% under the low employment (and low wage in early years) assumvctions
and by about 35% under the high employment assumptions, The increase
is less for the high employment assumptions becsuse of the greater effect
of the $3000 maximum provision on wages subject to contributions. The
annmuel benefits as related to pay roll for the year 2000 are as follows:

BRising Wage Level Wage
Low employment, low cost assumptions 4.2% 5.8%
Low employment, high cost assuuptions 77 10,5
High employment, low cost assumptions 3ad 4.2
High employment, high cost assumptilons 66 8.1

On comparison, the anmual cost of benefits relative to contributions
half a century hence is decrcased by about 20 to 25% under en increas-
inz wage assumption for g static benefit formuls, ‘

There was previously developed the level premium costs of the
benefits now provided by the system, or, in other words, the average
contribution rate required in financing the system into perpetuity at
a 2% interest rate, These ranged from 3% of pay roll for the high em-
ployment, low cost estimate to over 75 for the low employment, high
cost estimate, Using an increasing wage assumption, this range might
be reduced to from to 6%,
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D, The Effect of an Increasing Wagze Assumption

Throughout economic history there has been s general upward
trend in the wage level, Paralleling this to some extent there has
also been an increasing trend in the living standard level, In
other words, the increase in wage levels was in large pert counter-
balanced by increased desires for higher living standards with the
definition of minimum adequacy moving steadily upward.

The preceding cost estimates were developed on the basis of
level wage assumptions which may seem on the surface a rather arti-
ficial and unrealistic hypothesis, However, offsetting this is the
fact that the plan itself is usually presented as static as to its
benefit provisions, an unreasonable assumption 1f wages increase
greatly over time, With such an increase, not only would benefits
awarded at the time of retirement on the basis of earnings over the
entire working career of some 45 or 50 years be low compared to then
current earnings, but also the weighted nature of the BHenefit formula
would produce smaller relative amounts, Therefore it is the belief
of this office that cost estimates for the static present system
under a rising wage assumption are rather misleading, although such
estimates are, of course, under increased ranges of tolerancs tsch-
nlcally possible,

Actusrial Study No. 19(a) dealt with the changes in the re-
sults of Actuarial Study No, 19 if an increasing wage assumption were
introduced. The reader is referred to that study for further dis-
cassion of the meaningfulness of using an increasing wage assumption.
Zepeclally noteworthy therein is a historical study made as to the
type of basic benefit formla which would have been adopted if the
gystem had been instituted about 50 years ago., The resulting form-
ula is 40% of the first $15 of average monthly wage plus 10% of the
next $60, as contrasted with the present formuls where the correspond-
ing figures are $50 and $200., Thus, on the basis of the 1894 formula
being left unchanged until the present time, most of the primary bene-
fits payable today would range from about $12 to $15 monthly with an
absolute maximum of $17. It 1s not reasonadble to contend that the
benefit formula would have stood unadjusted under the wage history
which has eventualized since 1894,

At first glance an increasing wage trend would seem to result
in lower costs because of two reasons!

(1) The benefits in effect in a given year are based on a
lower average wage than the contributions of that year
and thus carry a lighter impact:

(2) With a higher average wage, benefits computed from this
type of weighted formula are lower relative to wage.
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However, if the benefit formula keeps pace with the wage level, there
might well be increased costs in respect to the then current contridu-
tions, Benefits would then be paid at a level consistent with the
then current wage level despite the fact that contributions for those
benefits have been made on lower wage levels so that any financing
help to be obtained from accumulated funds would be relatively
lessened,

Having considered the limitations of the use of an increasing
wage assumption, there are now presented in connection with the new
cost estimates certain crude results of introducing a 1% anmial com-
pound rate of increase in assumed wages, the same as in Actuarial Study
No, 19(a)s Benefit disbursements in the year 2000 are only about 10%
higher under an lncreasing wage assumption than under a level assumption
regardless of low or high employment assumptions or low or high cost
assumptions, On the other hand, contributions are increased by about
50% under the low employment (and low wage in early years) assumptions
and by about 35% under the high employment assumptions, The increase
is less for the high employment assumptions beczmse of the greater effect
of the $3000 maximum provision on wages sudbject to contributions. The
annuel benefits as related to pay roll for the year 2000 are as follows:

Rising Wage Level Wage
Low employment, low cost assumptions 4.2% 5.8%
Low employment, high cost assuuptions 77 10.5
High employment, low cost assumptions 324 4,2
High employment, high cost assumptions 6a6 8.1

On comparison, the anmual cost of benefits relative to contributions
half a century hence is decreased by about 20 to 25,43 under an increass-
ing wage assumption for a static benefit formuls,

There was previously developed the level premium costs of the
benefits now provided by the system, or, in other words, the average
contribution rate required in financing the system into perpetuity at
a 2% interest rate, These ranged from 3% of pay roll for the high em-
ployment, low cost estimate to over 7% for the low employment, high
cost estimate, Using an increasing wage assumption, this range might
be reduced to from to 6%,
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E. Comparison with Previous Estimates

As mentioned in the Introduction, there have been three pre-
vious sets of long-range cost estimates for the old-age and sur-
vivors insurance program, In addition, there are the short-range
cosnt asti@atel in the Seventh Trustess' Report which extend to the
fiscal year 1951 so that comparison therewith may be made for the
calendar year 1950 (with the figures on a fiscal year basis being
adjusted to apply to calendar year 1950)., Also the actual data for
the calenlar year 1945 may be compared with the estimates of this
study and the previous three Actuarial Studies.

Chart 2 shows that the actual payments for 1945 were lower
than the low estimates of both Actuarial Studies No, 17 and No, 14
although lying within the range of the low and high estimates of
Actuarial Study No, 18, The estimates of the two early Actuarial
Studies were on the high side because they wers baged on low emplov-
ment assumptions with a large proportion retiring, and did not suffi-
clently take into account the lag which developed and is still pres-
ents In part on this account, the low employment estimates of this
study show a range somewhat above the actual experience, in fact,
closely in line with the estimates of Actuarial Study No, 17 which
in turn had been consideradly lower than Actuarial Study No, 14
On the other hand, the high employment estimates of this study have
a range within which the actual experience falls, although it is
closer to the low cost estimate, The high emnloyment, low cost esti-
mate of this study is very close to the low estimate of Actuarial
Study No, 19, but the high cost estimate shows a wider possible range.

Chart 3 compares the various estimates for the calendar year
1950, Except for the earliest estimates, Actuarial Study No. 14,
all the studies indicate a range in bemfit payments for that year
of $600 million to $900 million, It will be noted that the esti-
mates of this study show the widest range, whereas in the Seventh
Trustees® Report and to a somewhat lesser extent in Actuarial Study
No, 19, the indicated range is relatively narrow, .

Chart 4 compares the estimated benefit payments in the year
2000. The two earliest studies showed a range of from $3 to $§5 -
billion, while for Actuarial Study No. 19, the range was $3 to $6
billion, & In this study, which for both the low and high employment
asmmptiats had relatively higher wage hypotheses, the range is con-
siderably higher and wider--running from somewhat less than $4 bdbillion
for the tw employment, low cost estimate to sbout. $8§- billion for the
high omp]pyment high cost estimetes,

"b‘a.rt 5 presents the estimated cost of the benefit payments
relative }o pay roll in the year 2000. The two early estimates showed
a range df about 7¥ to 128, On the other hand, Actuarial Study No, 19

shows tm relatively perrow range of 9 to 10&% sinea, as discussed
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CHART 2.

'ESTIMATED AND ACTUAL CALENDAR YEAR 1945 BENEFIT PAYMENTS
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CHART 3.

ESTIMATED CALENDAR YEAR 1950 BENEFIT PAYMENTS
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CHART 4.

ESTIMATED ULTIMATE (YEAR 2000) BENEFIT PAYMENTS
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CHART 5.

ESTIMATED ULTIMATE (YEAR 2000) BENEFIT PAYMENTS AS
PERCENT OF PAYROLL
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previously, this estimate was developed primarily to show a range
in dollar costs rather than costs relative to pay roll, The esti-
mates of the present study indicate a very wide possible range,

Yor the low employment assumptions the range 1s from about 6 to
11%, or quite similar o the range for Actuarial Studies No, 14
and No, 17, although somewhat°lower, On the other hand, for the
high employment assumptions the range is from 4 to 8%, or far lower
than any of the estimates previously developed, In large part this
arises because of the relatively high wage assumpiions used on the
basis of recent and current experience and the relatively low re-
tirement rates arising under high employment conditions,




