AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON, D. C. 20821

FOR AID USE ONLY
BIBLIOGRAPHIC INPUT SHEET

ety 33

CLASSI-
FICATION | BECONDARY

-

2. TITLE AND SUBTITLE

Individual equity under social security: some black-white comparisons

3. AUTHOR(S)
Okonkwo,Ubadigbo

4, DOCUMENT DATE 5. NUMBER OF PAGES €. ARC NUMBER
1973 39p. ARC

7. REFERENCE ORGANIZATION NAME AND ADDRESS
Va.State

8. SUPPLEMENTARY NOTES (Sponsoring Orgenization, Publishers, Avallability)
(In BERD pub.,v.l,no.6)

9, ABSTRACT

10, CONTROL NUMBER 11, PRICE OF DOCUMENT
PN-AAC-215
12. DESCRIPTORS 13, PROJECT NUMBER
-

" TUEATS P

18. TYPE OF DOCUMENT

AlD 890+1 (4-74)



VOLUME | NUMBER 6

INDIVIDUAL EQUITY
UNDER SOCIAL SECURITY:
SOME BLACK-WHITE COMPARISONS

) 4
UBADIGBO OKONKWO
ASSISTANT PPOFESSOR, ECONOMICS
RESEARCH ASSOCIATE

U. S. Agency For International Development

BUREAU OF ECONOMIC RESEARCH AND DEVELOPMENT

VIRGINIA STATE COLLEGE PETERSBURG, VIROGINIA 23803



INDIVIDUAL EQUITY UNDER SOCIAL SECURITY:

'SOME BLACK-WHITE COMPARISONS

AGENCY FOR INTERNATIONAL DEVELOPMENT

BUREAU OF ECONOMIC RESEARCH AND DEVELOPMENT

PRINCIPAL INVESTIGATOR

UBADIGBO OKONKWO

Virginia State Cailege Petersburg, Virginia

The material in this report was prepared under U. S. Agency for International Development
Contract No. AID/csd 3415, authorized under section 211 (d), Title il of the Foreign Assistance
- Act of 1966. Researchers undertaking such projects under government sponsorship are
encouraged to express freely their professional judgement. Therefore, points of view or epiniens
stated in this document do not necessarily represent the official position or policy of the U. §,
Agency for international Development. The researchars are solely responsible for the factwal
sccuracy of oll material developed in the repent.



INDIVIDUAL EQUITY UNDER SOCIAL SECURITY:
SOME BLACK-WHITE COMPARISONS

TABLE OF CONTENTS

Section Page No.
FOREWORD . . -V
LIST OF TABLES ...........ooooooooooeeeeeeeeeeeeoeoooeoo vi
I. INTRODUCTION ... 1

II. TRADITIONAL APPROACHES

TO INDIVIDUAL EQUITY ... 2

III. THE MODEL ... 4
Intragenerational Equity ... ... .4

Internal Rates of Return ..o 5

Cohort Age-Earnings Profiles ... 6

Other Assumptions eerrrt e n e er et e emseeenena g

IV.  EMPIRICAL FINDINGS ..o 10
An OVEIVIEW ... 10

Family Composition .. et ea st s s eeneen 11

Racial Comparisons .................oooovmmmemo 1

Starting Age ... 14

V. CONCLUDING REMARKS ... 14
APPENDIX e, 17
BIBLIOGRAPHY ..o 35






FOREWORD

In this monograph the question of
lifetime income redistribution under
Social Security is examined from a novel
approach. This is the intergenerational
equity approach. Previous analyses have
focused on such equity problems as how
young workers fare under Social Se-
curity relative to older participants.
The importance of such intergenera-
tional equity problems should diminish
as the Social Security system reaches
maturity, As the size of the overall so-
cial insurance program grows, questions
about the income redistributional im-
pact of the system on different sub-
groups of the generation will come to
the fore. In this monograph an initial
attack is made on the problem by ex-
amining the treatment of black and
white workers,
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at the University of Rochester, Roches-
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sors Rudolph G. Penner, Sherwin Rosen,
and Stanley L. Engerman of the Univer-
sity of Rochester.

The paper, on which this monograph
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held the position of Research Associate

and Assistant Professor at the Bureau of
Economic Research and Development,
Virginia State College, Petersburg, Vir-
ginia. The paper was also presented at
the Eighty-sixth Annual Meeting of the
American Economic Association held in
New York City in December, 1973.

Research  support is gratefully
acknowledged from the United States
Agency for International Development
211(d) institutional grant to the Bureau
of Economic Research and Develop-
ment. I am grateful to my colleagues,
Dr. Huey J. Battle, Dr. Thomas ].
Meeks, Dr. Seung Oh Park, and Dr.
Victor A. Whittaker for detailed com-
ments on an earlier draft. My thanks
also go to Mrs. Ann M. Knight for typ-
ing the manuscript.

Lastly, errors of fact and opinion that
remain are the sole property rights of
the author. They should not be attri-
buted to the individuals or institutions
mentioned above,

December, 1973
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INDIVIDUAL EQUITY UNDER SOCIAL SECURITY:
SOME BLACK-WHITE COMPARISONS

Ubadigbo Okenkwo*

I. INTRODUCTION

The study of individual equity under
social security is often based on a meth-
odological presumption that the social
security system! is a contributory pro-
gram. As in private insurance, it is ar-
gued that social security taxes paid on
behalf of a worker are used exclusively
to finance his own retirement and other
benefits. Although this “insurance an-
alogy” has been advocated and defended
by several writers,2 it is in fact illusory.
First, the social security program is not
a fully funded reserve system. In prac-
tice it is more akin to a current tax bene-
fit transfer program in which payroll
taxes collected from today’s workers are
contemporaneously redistributed to the
retired population. Second, from an in-
dividual participant’s viewpoint, there
is only a tenuous link between his tax
payments and the benefit amounts he
subsequently receives.

The contributory view of social se-
curity has always been taken seriously
by the Social Security Administration,
and is perhaps widely believed by the
general public. The spread of public
belief in this view was undoubtedly

aided by certain provisions of the orig-
inal 1935 Social Security Act. These
provisions include the establishment of
social insurance trust funds, the assign-
ment of a social security account num-
ber to each participant, and the choice
of the term “contribution” for what is in
reality an involuntary and regressive®
payroll tax.

The analyst is really not required to
take a position on any particular method-
ological view of social security. In study-
ing individual equity, once it is recog-
nized that a worker both pays taxes and
receives benefits over his lifetime, it
is quite meaningful to ask questions
about possible lifetime income redistri-
hutions. The analyst’s chief concem
should be to develop appropriate mea-
sures and to assess the empirical impor-
tance of any such income redistribution.
This approach is taken here.

It is suggested that individual equity
under social security be viewed as com-
prising two conceptually distinct prob-
lems; an intergenerational equity prob-
lem, and an intragenerational equity
problem. Much of the existing litera-

*The author is Assistant Professor of Economics, Virginia State College, Petersburg, Virginia.
1“Social Security” is a term pog)ularly used to denote the Federal Old-Age, Survivors, Disability, and

Health Insurance (OASDHI

Program. The literature on individual

equity (and this paper is no

exception) tends to single out the Old-Age retirement part of the OASDHI Program for analysis.
2For example, Brown (1972) complains that “Economists who attempt to dissect out the elements
of a contributory social insurance program in terms of taxes and redistribution of funds lose sight
of this vital principle of mutual contract which runs through the program as a whole. Like any living
organism, a social insurance system is more than the sum of its parts,” p. 84.
3The payroll tax is regressive because it jis levied at a fixed proportional rate up to a legally speci-

ed maximum earnings base. In 1973, the combined

employee and employer OASDHT tax rate

was 11.7% on an earnings base of $10,800, See Table A-5 in the appendix.



ture4 has tended to overemphisize the
former problem in its concern with such
questions as whether or not young work-
ers receive an equitable treatment under
the system. An objective of this paper
is to draw attention to the hitherto ne-
glected problem of intragenerational
equity. In this latter notion of equity, a
particular cohort of workers is selected
and an attempt is made to determine
how different subgroups of that cohort
fare under social security. The internal
rate of return, which equates the total
value of accumulated payroll taxes to the
sum of discounted prospective benefits,
is adopted as the measure of lifetime in-
come redistribution. Using aggregate
United States earnings data, internal
rates of return are computed for white

male workers and couples and for black
male workers and couples. It is found
that black males and couples earn, on

-average, higher rates of return than cor-

responding white subgroups. Standardi-
zation by income categories leads, how-

ever, to a reverse conclusion; black

males and couples earning a lower rate
of return than white males and couples.

The outline of the paper is as follows:
Section II presents a brief review of tra-
ditional approaches to individual equity.
The model ased to compute the internal
rate of return and the simplifying as-
sumptions necessary to make that model
operational are spelled out in Section
1. The empirical findings are discussed
in Section IV. Some concluding remarks
are presented in Section V.,

Il. TRADITIONAL APPROACHES TO INDIVIDUAL EQUITY

Much of the literature on individual
equity has dealt with the question of
whether or not young workers, relative
to past and present retirees, will get a
fair deal under social security. This is
an example of what I call an intergen-
erational equity problem. Concern over
the treatment of young participants has
bee:s aroused by the windfall gains go-
ing to past retirees on account of the im-
maturity of the social security system.
For example, compare the situation of
a worker who retired cn his sixty-fifth
birthday in January 1967 to that of a
young worker who was covered in the
same year at an age of 18 years. As-
suming that the older worker’s occupa-
tion was covered in 1937 when payroll
taxes were first collected, he would have
paid taxes for a period of 30 years. If
the younger worker retired on his sixty-
fifth birthday, he will pay taxes for a

much longer period of 47 years, 17 more
years of tax payments than the older
worker, In addition, the burden of the
payroll tax has grown over the years. In
the above example, the maximum
OASDI tax paid on behalf of the older
worker in the first year of coverage
(1937) was $60. In 1967, the first year
of coverage of the younger worker, the
maximum OASDI tax paid on his be-
half was $508.20, over 8 times the initial
tax paid by the older worker.s Thus if
the benefit structure is static over time,
it is app-rent that older retirees may be
gaining a! the expense of younger work-
ers. This conclusion has been noted by
Friedman (1967), Campbell and Camp-
bell (1967), and Deran (1967).

The weak link in the above chain of
argument is the claim that the benefit
structure has remained unchanged
through time. Over the history of the so-

4For a sample of that literature, see Meyers and Oppal (1965), Deran (1966), Campbell and Camp-

bell (1 , Chen (1967), Brittain (1967), Pec

an, Aaron and Taussig (1967).

SData for the tax payments are from Table A-5 in the appendix. The tax contributions assume that
the v-orker bears the combined employee and employer OASDI tax amounts.



cial .security system, coverage has been
extended to nearly all occupations, eli-
gibility conditions have been liberalized,
and Congress has repeatedly voted for
increases in the benefit amounts. An
analysis based on a secular growth of
benefits was modeled by Brittain (1967).
His empirical results cast serious doubts
on the validity of the raw-deal-for-the-
young hypothesis.

Let me postpone further discussion of
this hypothesis until I have examined
some indices used to gauge the extent
of possible lifetim= income redistribu-
tions. Three such indices or measures of
income redistribution can be identified
in the literature. Deran (1967), Camp-
bell and Campbell (1967) and Pech-
man, Aaron, and Taussig (1968) used a
percentage measure of taxes to benefits.
Under this measure, a worker gains if his
total accumulated taxes falls short of 100
percent of his total discounted benefits.
A second alternative index, similar to the
first measure and used by Chen (1967),
is the tax-benefit ratio. A tax-benefit ra-
tio is obtained by dividing total accumu-
lated taxes by the discounted sum of
benefits, both calculated as of a given
year. A worker is a gainer if he has a
tax-benefit ratio less than unity. One
can easily derive the first measure from
the second by multiplying the tax-bene-
fit ratio by a factor of 100.

The two measures, however, suffer
from a common defect. The defect is the
arbitrariness of assumed rates of inter-
est with which to compound taxes and
discount benefits. It is extremely diffi-
cult, in an empirical analysis, to choose
the rate of interest since market rates of
interest vary widely (and wildly) over
assets by degrees of risk and term struc-
tures. Recognizing this fact, Brittain
(1967) adopted a third measure, the in-

ternal rate of retwmn. An intemal rate
of return is that rate which equates the
total value of accumulated payroll taxes
to the sum of discounted benefits.

Whichever measure of lifetime in-
come redistribution is chosen, the ques-
tion of who gains or loses under social
security depends on assumptions made
about certain strategic variables. These
variables include the starting age of
coverage by social security, family com-
position, when the worker’s occupation
was first covered, the assumed incidence
of the employer tax, and the level and
growth of earnings.

Of all these variables, the level and
growth of earnings are perhaps the most
important. Both the tax and benefit
structures critically depend on them.
For example, the payroll tax is levied on
arnual earnings from covered occupa-
tions up to a maximum earnings base,
In a like manner, some average of the
taxable earnings stream (the Average
Monthly Wage or AMW) is used to de-
termine benefit amounts, The benefit
formula is in general an increasing func-
tion of the Average Monthly Wage.
Also the benefit structure pays a high-
er benefit per tax dollar to low income
workers than to high income workers.6

The impact of the assumed level and
growth of earnings on the question of
individual equity is amply illustrated by
the controversy over the question of how
young workers fare under social secur-
ity. Those writers, such as Deran (1967)
and Campbell and Campbell (1967),
whose findings support the hypothesis
that young workers are getting a raw
deal based their analysis on a zero
growth rate of earnings assumption, Al-
though a zero growth rate of earnings
is also assumed by the Social Security
Administration in the preparation of

6This progressive feature of the payroll tax must be' weighted against the regressivit{ of the payroll
yz

tax, The heavy burden of the payroll tax on the working poor has been recently an

(1972a).

ed by Brittain



long-range cost estimates of the Social
Security System,? such an assumption
is contrary to past historical experience.
In response to the growth of technologi-
cal innovation, often embodied in the
supply of human and physical resources,
the economy has undergone a secular
growth in national production and in-
come. The analysis by Brittain (1967)
took account of this historical fact in his
assumption: of a constant growth rate of
earnings. Under a pay-as-you-go method
of financing, which Brittain also as-
sumed, a growth in earnings leads to a
growth in benefits amounts. It is thus
not surprising that his empirical re-
sults refute earlier findings that young
workers are getting a raw deal under
‘social security.

An inherent weakness in the litera-

ture on individual equity is the lack of
attempts to explain, and to take account
of, some major determinants of the level
and growth of individual earnings. To
be sure, individual earnings grow be-
cause the economy experiences a secu-
lar growth in income. Individual earn-
ings also grow (and this is the point I
wish to emphasize) because of invest-
ments in job training and work experi-
ence. Furthermore, the level of earn-
ings somewhat depends on activities un-
dertaken prior to labor market entry, ac-
tivities such as education and job search.
This papzr represents a first attempt to
take account of these important, and
hitherto neglected, determinants of in-
dividual earnings. Another novel fea-
ture of this paper is its emphasis on the
intragenerational equity problem.

ll. THE MODEL

Intragenerational Equity

The question of individual equity un-
der social security can be conceptually
viewed as comprising two distinct no-
tions of equity; intergenerational equity
and intragenerational equity.® The
controversy over the question of the
treatment of young workers is an inter-
generational problem. In this paper, at-
tention is focused on how different sub-
groups a particular cohort of workers
fare under social security. This is what
I refer to as an intragenerational equity
problem.,

The group of workers chosen for study

are those who were born in 1919 and
who gained coverage under social se-
curity in 1937,° at the age of 18 years.
They are to remain active members of
the labor force, uninterrupted neither
by death nor disability, until their sixty-
fifth birthday when ‘hey retire. Their
last active year will be 1983 when they
will be 64 years old. In retirement, each
subgroup has an age specific probability
of surviving past its sixty-fifth year. The
probability of surviving varies between
subgroups, and within each subgroup is
observed to fall monotonically as the
subgrovp advances in age.!®

7The Social Security Administration call the zero earnings growta assumption the “level-earnings” as-
sumption, Alternative cost estimates based on some growth

in average eamings has recently been

recommended. See, U. S. Advisory Council on Social Security, Reports of the 1971 Advisory Council
on Social Security (92nd Cong., 1st. sess. H. Doc. 92-80).

8The conceptual distinction between intergenerational and intragenerational notions of equity is

L

made only for analytical convenience.

e notions are not mutually exclusive and, in prociire,

certain provisions of the social security program are common to both. For instance, a couple eligible
for the wife's benefit receives higher benefits than a single worker irrespective of the notion unde:

consideration.

91937 was also the year when the first payroll taxes were collected.

10The estimated probabilities were computed from 1959-61 cross-section of the United States popu-
lation. See Table A-9O and Table A-10 for the appendix. Some adjustments are called for if the
cross-secticnal data change drastically through time,



A critical step in the empirical analysis
was the estimation of cohort age-earn-
ings profiles. The age-earnings profiles
served as the basis for computing the
tax and benefit schedules, These tax
and benefit sci 2dules were direct in-
puts in the calculation of internal rates
of return, A description of the method
used to estimate internal rates of return
now follows:

internal Rates of Return

An internal rate of return is defined
as that rate of return which equates
the total value of accumulated payroll
taxes to the sum of discounted benefit
amounts. I list below the notations used
in computing an internal rate of return,

R = internal rate of return

E = {E,} = stream of annual earnings
18 < k < 65.received over the
= working years,

K = age of worker in k years.

T = total value of accumulated payroll
taxes at rctirement.

B = total value of discounted henefit
amount expected at retirement,

tk (E) = average monthly payrol] tax
amount at age k, which is a function
of the earnings stream. '

bn (E) = average monthly Primary In-
surance Amount (PIA) for year n,
which is a function of the earnings
stream,

n = years after retirement at age 65.

(for example, n = 0 at 65 years, n =
1 at 66 years, andsoon. 0 < n < 35)

P,’? (Pg) = probability that a male (fe-
male) aged 65 will survive through
age n.

;. The total value of accumulated taxes
at retirement, assuming that the worker
was covered at age 18 years, is given by

W 64
T= 1 T2t (E)(1 + R)64-K
. k=18 :
The discounted sum of monthly hene-
fits for a single male worker at retire-
ment (Bs) is
@ .
35 '|2bn(E)Pn

Bo= I ———D-
n=0 (]+R)n

S

For the purpose of making compari-
sons, it is useful to determine the value
of a couple’s benefits. A couple is de-
fined as a two-member (male-woman)
family cligible for the wife’s Lenefit.
Two factors make for differences in the
prospective benefits to couples and
single workers. First, according to the
1972 Amendments of the Social Security
Act,’' a retired couple is entitled to
150 percent of the husband’s Primary
Insurance Amount (PIA). In the event
of the death of either partner, the re-
maining spouse is entitled to 100 per-
cent of the PIA. Second, an adjustment
must be made for the female probability

of surviving past age 65 years (PE)
Taking account of these additional fac-
tors, and writing bn for bn (E), the
discounted sum of monthly benefits for
a couple (Bc) becomes

3)
35 12(1.5b,PHpF + bPH(1-0F) + boPF(1-PH))
%" o SETIL

1 1Other important provisions of the 1972 Amehdﬁenw of the Social Security Act can be found in
the March 1973 issue of the Social Security Bulletin, pp. 3-25, _



The right hand side of the equation (3)
can be further simplified to give, :

“) .
35 120, (P + P - 0.5pFP7)

B = ¢

¢ ne0 (1 +R)"

The internal rate of return to a single
worker(Rs)is estimated from

(5)

64
I 12t (1 + R,)64-k =
k=18

M

35  12b,Py
L n

n=0 (1 +Rs)

To obtain the internal rate of return to
a couple (Rc), we solve equation

(@4

6

;. 12t (1 + R )64k =
k=18

M F MpF
35 12, (Py + Py - 0.5PyPy)
n=0 (.I + Rc)n

It is clear, from inspecting equa-
tion (1) and (2), that both the accumu-
lated payroll taxes and the discounted
sum of benefits depend on the earnings
stream, E. The nature of this depen-
dency can be traced back to the pro-
visions of the Social Security Act. The
payroll tax is levied at a proportional
rate on a legally specified taxable earn-
ings base. In 1973 the OASDHI tax
rate was 5.85 percent each on employees
and employers on an earnings base of
$10,800. Workers whose earnings fall
short of the earnings base pay taxes in
direct proportion to their earnings. For
those whose earnings are above the

12For evidence of the secular growth of earnin

merce, Office of Business Economics, The

earnings base, their average tax load
tends to fall as earnings increase, hence
the regressivity of the tax. The basic
pension or Primary Insurance Amount
(PIA) is similarly related to earnings,
since the benefit formula is some func-
tion of the Average Monthly Wage
(AMW), If the earnings stream has such
a pervasive effect on the tax and bene-
fit configu.ations, it is of interest to pin-
point the major casual factors behind
the growth and level of earnings. For
the empirical analysis, one would also
want to know how cohort age-earnings
profiles are estimated.

Cohort Age-Earnings Profiles

The pattern of earnings over time of
a cohort of workers tends to depend on
two causal factors. First, labor as an
input shares in the overall secular
growth of earnings. The secular growth
of lcbor earnings has been observed in
a number of countries including the
United States.'2 This source of eamn-
ings growth was recognized and taken
account of by Brittain (1967). Second,
examinations of cross-sectional data
have revealed that earnings do vary
systematically with age and work ex-
perience. Since this significant source
of earnings growth has received only a
passing attention in the social security
literature'® a brief explanation of it,
based on the important contributions of
Becker (1964), Ben-Porath (1967), and
Mincer (1970), is appropriate.

The observed tendency for individual
earnings to rise with age can be viewed
as an effect of returns to human capital
investments. These investments include
expenditures on such activities as school-
ing, on-the-job training, health and mo-
bility. Becker (1964) has argued that a
worker has an incentive to undertake
his human capital investments at the

in the United States, see, U, S. Department of Com-
ational Income and Product Accounts of the United

States, 1929-1965. Statistical Tables (1968), Table 6.5, pp. 108-109.
13The ibility- of individual earnings growing at diffe(ent rates to reflect skill differences was men-

tioned by Aaron (1967), p. 70.



early stages of his career. His argu-
ment is based on the finiteness of human
life and the resulting tendency of the

demand price for humar: capital to {all

with age. A worker does not make all
his investments in the initial period be-
cause, as Ben-Porath (1967) observed,
the marginal cost curve is upward slop-
ing. The quantity of human capital
“produced” will thus tend to decrease
with age.

Let us express the above remarks in
a rigorous way. Consider an individual
i. His earnings in period j can be ex-
pressed as the sum of the return on all
his previous net investments and the
earuings from “unskilled labor.”

)
j-1 ¢

.. = X + I r
TR I e

E; j denotes “gross” eanings since cur-
rent investment costs C‘i j are included
in its definition.'4 x'i is the earnings
stream to unskilled labor and r; is the
rate of return to individual i. To deter-
mine the shape of the earnings function,
take the first and second difference of
equation (7). Dropping the subscript i
we obtain,
@)
AEj = r.Cj > 0 when C; > 0.

J
©)

A2Ej = r.ACj < 0, since ACj < 0,

Equation (8) says that gross earnings
will increase so long as net investments
costs are positive. The concavity of the

age-earnings profiles comes from equa-

tion (9). The negative sign of A% de-

pends on the observation that individ.

uals invest less i. themselves as they
advance in age.

Equations (7) to (9), and the assump-
tions on which they are based, suggest
the shape of estimated crcss-sectional
age-carnings profiles; they slope up-
wards in a concave fashion. The pro-
files can be estimated from census data
which skow the earnings of individuals
belonging to different age-groups at a
point in time. What we need are cohort
age earnings profiles; the earnings of
the same cohort as it passes through
time. Cohort age-earnings profiles can
be estimated by means cf moving cross-
sectional profiles. Figure 1 on the fol-
lowing page illustrates how this can be
done. Notice that the cohort age-earn-
ings profile is steeper than the cross-sec-
tional profiles. This is largely due to the
secular growth of earnings.

To estimate internal rates of retumn
to black and white workers, a prior
requirement was the cohort age-earnings
profiles by race. The procedure illus-
trated in Figure 1 could not be followed
because earlier census data for the U. S.
are not available by race groups. The
necessary information was therefore ob-
tained through an indirect route. First,
a time series of annual eamnings of in-
dustry employees from 1937 to 1971 was
obtained from establishment data pub-
lished in the National Income and Pro-
duct Accounts. The subdivisions by race
was accomplished by multiplying the
total earnings series by the ratio of
white (non-white) median family income
to total median family inccme. The re-

14The “net” earnings function can be expressed as YiJ = xi + E ri'c'it - "ij

It should be pointed out that observed eamings are perhaps better approximated by the net

eamin cti ince much of current investment costs are made u
Mincexgs ( l{lg;'O)ml‘mi shown that gereral properties of the gross eamings P

the net eamings function.

of foregone eamnings,
unction are also true for


http:definition.14

" Figure 1 .

Earnings

' Cohort Age-Earnings Pratile Estimated By Means
Of Moving Cross-Sectional Proviles

Cohort Age-
Earnings Profile

AN

1939

Age

NOTE: The four cross-sectional age-earnings p;ofilea in 1939, 1949, 1959, 1969 can be estimated

from decenninl census data. t



sulting earnings series was extrapolated
to 1983, the terminal year, by assuming
an annual growth rate of 6 percent for
each group. Finally, weights from the
1959 cross-sectional age-earnings profile,
calculated from Miller and Hornseth
(1967), were applied to the annual earn-
ings series to yield the required cohort
age-earnings profiles by race.'s

Other Assumptions :

A rumber of other simplifying as-
sumptions were made to carry through
the computations. The first set of as-
sumptions related to the incidence of
the payroll tax and the timing of tax
payments and benefits. It was assumed
that the employer share of the payroll
tax is fully shifted backward to the em-
ployee. Although the literature is not
in complete agreement on this issue,
full backward shifting appears to be the
most plausible possibility.'¢ It was
also assumed that the worker’s tax rate
included the combined Old-Age Survi-
vors and Disability Insurance (OASDI})
tax rate. This corresponds with the tax
experience of the worker we are study-
ing; he is supposed to work regulurly
until retirement without disability or
premature death. Hc thus pays the
OASDI tax rate but receives only retire-
ment benefits. On the timing of taxes
and benefits, it was assumed that taxes
are paid annually at the beginning of

each calendar year and that benefits

are distributed annually starting on the
worker’s sixty-fifth birthday. Putting
tax and benefit payments on an annual
schedule simplifies matters, but it moves
both taxes and benefits half a year
ahead of the regular schedule if pay-
ments are on a monthly basis, How-
ever, since both taxes and benefits are
moved up the estimated rates of return
will not be significantly affected.

A second set of assumptions was made
on the demographic variables. Two al-
ternative ages, eighteen and twenty-
two years, were chosen to represent the
starting points of coverage under social
security. Husbands and wives were as-
sumed to be of the same age so that
benefit payments were first awarded on
their sixty-fifth birthday. Lastly, hus-
bands and wives were assumed to come
from the same ethnic origin. A couple
was either all-white or all-black; inter-
racial couples were not considered.7

The final set of assumptions was con-
cerned with the financing of social se-
curity. An attempt was made to take
into account some of the major pro-
visions of the 1972 social security
amendments. Of special note were the
automatic provisions of the tax and
benefit structures. In the model used
here, the earnings base was assumed to
grow after 1974 at an annual rate of 6
percent to reflect the general growth

15The approximate method used here to estimate cohort uﬁe-eamings rofiles by race leads to two
e

types of biases on the estimated rates of return, First, t

use of white-non-white median family

income weights to derive thc annual earnings by race will tend to overestimate black male carnings
relative to white male earnings. As a class, the average earnings of blacks tend to he lower than
the average earnings of other non-whites. Also black housewives tend to participste more in the
labor force and to contribute more to familv income than corresponding white housewives. Second,
the reliance on only the 1959 cross-sectional profile to account for the etfect of age on earnings will
tend, however, to underestimate the growth of black male earnings. This tendency hinges on the
alleged rapid economic progress blacks achieved since the 1960’s. The net effect of these op-
posing tendencies on the estimated rates of return is likely to be insignificant,

16An emﬁ)irieal study b({ Brittain (1971) purporting to demonstrate complete backward skifting has
€

been sharply criticiz

by Feldstein (1972). See also the rejoinder by Brittain (1972b). Note that

at least three other types of shifting of the employer tax are possible; complete forward shifting to
higher prices, partial backward and forward shifting, and backward shifting to labor and other

productive factors.

17Allowing interracial couples would have a small impact on the benefit side because of racial dif-

ferences in mortality experience.

White females tend to have a higher probability of survival than

corresponding black females. See Tables A-9 and A-10 in appendix.



in earnings. A cost of living escalator
clause was built into the benefit struc-
ture; benefit amounts were assumed to
increase annually by 3 percent. Other
1972 amendment provisions included a
20 percent across the board increase in

benefits, an increase in widow’s benefit
from 82.5 to 100 percent of the deceased
husband’s basic pension, and a decrease
in the age-computation point for men,
for insured status and benefit computa-
tion purposes, from 65 years to 62 years.

IV. EMPIRICAL FINDINGS

An Overview

Estimated internal rates of return on
social security contributions by race,
family composition and starting ages of
coverage are displayed in Table 1 be-
low. Considering first the overall pic-
ture, it is seen that the general pattern
of rates is quite impressive and com-
pares well with rates available on other
types of government debt. The rates
range from 7.2 percent for a black
worker with white earnings to 10.5 per-
cent for a white couple with black
earnings who gained coverage at 22
years of age. Using Brittain’s yard-

stick, the rates of return gravitate more
towards the rates on long-run equity
capital than towards rates on savings
accounts.

Why such fairly high rates on social
security contributions? First, the cohort
of workers chosen for study were fortu-
nately scheduled to retire at a time when
the benefit provisions have been repeat-
edly increased and liberalized by Con-
gress. Second, the use of a cohort age-
earnings profile in the estimation meant
that the tax burden was much lighter at
early ages when earnings are relatively
small, as compared to the tax burden as-

Table 1

Internal Rates of Return on Social Security
Contributions, by Race, Family Composition and

Starting Age of Coverage

STARTING AGE, RACE* AND

FAMILY COMPOSITIOND

TYPE OF EARNINGS PROFILE SINGLE COUPLE
AGE 18 (PERCENT) (PERCENT)
Black worker 79 10.1
Black worker with white earnings 72 9.4
White worker 7.3 9.6
White worker with black earnings 81 10.4
AGE 22
Black worker 79 10.1
Black worker with white earnings 72 94
White worker 74 9.7
White worker with black earnings 8.1 10.5

Soarce: Derived by author. See Section III of texx "vr basic model.
s“Black” and “Non-Whites” are used synonymously. Note that well over 80% of non-whites are

blacks.
©“Single’
is aﬁl-

" denotes a single man. “Couple” denotes a couple eligible for the wife’s benefit. A couple
black or all-white, interracial ccuples are not considered.



sumed in studies which relied on a con-
stant level of earnings or a constant
growth rate of average earnings. The
process of interest accumulation tends
to give more weight to these “tax sav-
ings” at earlier ages.

Family Compeosition

Consider next the differences in the
rates of return due to family composi-
tion. The social security system awards
relatively higher benefits to couples in
recognition of the observed tendency
of consumption needs to rise as family
size increases. The question is by how
much should couples benefit more than
singles workers.

From Table 1, it is seen that the rate
of return to single black male workers
is 7.9 percent compared to a 10.1 per-
cent rate of return to corresponding
black couples. Similarly for whites, the
rate to single white workers is lower
(7.3 percent) than the rate of return to
white couples (9.6 percent). As men-
tioned above, the benefit structure was
the major explanatory factor behind the
differences in rates by family compo-
sition. Under the present benefit pro-
visions, for example, a couple’s basic
pension is 150 percent of the husband’s
basic pension. Moreover a retired
widow is entitled to 100 percent of the
basic pensions on the untimely death of
her husband. Mortality factors also
played a role in explaining the higher
rates to conples since women have
higher probabilities of survival than
men. The differential survival experi-
ence, which yielded higher possibilities
to white women than black women, fur-

ther explains why the percentage points
differences between the rates of white
couples and single workers 2.3 (percen-
tage points) is higher than the corres-
ponding black difference (2.2 percentage
points).'®

Racial Comparisons

The focus on the intragenerationa}
equity problem made it possible to ob-
tain estimates of the rates of return to
black and white workers. A compari-
son of black-white d‘fferences was made
under two broad earnings assumptions.
The first assumption was that black and
white workers earned their average
earnings. Rates of return based on this
assumption are reported in the first and
third rows of Table 1 for workers who
gained coverage at eighteen years of
age. Black single male workers and
couples earned higher rates of return
(7.9 percent and 10.1 percent) than cor-
responding white males and couples (7.3
percent and 9.6 percent. The under-
lying economic and demographic char-
acteristics, interacting with the provis-
ions of the social security law, produced
this somewhat paradoxical result. Some
forces pulled for, and other worked

against, a relatively higher black ra‘e of
return,

First there is the empirical observa-
tion that the age-earnings rofiles of
blacks tend to be lower,  .tter, and to
peak earlier than the r:files of compar-
ative whites.'® The human capital lit-
erature, for example Becker (1954) and
Mincer (1970), suggest that workers who
make less investments in education and
on-the-job-training tend to have lower

18The estimated probabilities of living beyond age 65 years (see table A-10 in the a pendix) de-

creases at different rates for different race and sex subgroups. For both race groups, female possi-

bilities of living past 65 years are higher than those of males. Within each sex group, black

probabilities of surviving are lower than white probabilities from ag(le GES years to age 81 years (for
ac

| d 85 years (for females), After these latter ages,
"tﬁ:f &r}?irtles.ag((;ne \30uld (expect the effect of the relatively high black probabilities a
of 80 years to be quite weak, Only a tiny fraction of blucks live to be ei

have higher Frobabilities
ter the age
years. Also, these later

probabilities will be heavily discounted in the estimation of the present value of benefits.
1 9Empirical supfort for this tendency can be found in the works of Hanoch (1967), Thurow (%969),

and Hall (1970).
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and flatter age-earnings profiles. Al-
though, as figure 2 illustrates, blacks
have lower and flatter cohort age-earn-
ings profiles, it is not clear why blacks
would necessarily want to undertake less
human capital investments.20

The level and shape of the black age-
earnings profiles produces opposing ef-
fects on the rates of return to blacks
relative to the whites. The flatter shape
of black profiles means that black earn-
ing grow at a lower rate compared to
white earnings. This imp). . lower
ben-fits to blacks relative to w...ces. On
the other hand, the lower level of black
earnings at every age work toward a
higher rate of return to blacks. This im-

plication is due to the progressive fea-
ture of the benefit structure which pays
higher benefits per tax dollar to workers
with low earnings than to workers with
high earnings. The progressivity of the
benefit structure can clearly be seen in
Table 2 which -hows replacement ra-
tios for black and white workers.2' A
replacement ratio is the fraction of the
average monthly wage a worker receives
as a basic pension at the retirement age
of 65 years. Table 2 shows that 77 per-
cent of single black workers' earnings
are replaced compared to only 65 per-
cent for whites. Since blacks also have
lower probabilities of survival than
whites, we can conclude that the effect

Tahle 2

Average Monthly Wage (AMW), Primary Insurance
Amount (PIA), and Replacement Ratios at
Retirement Age, by Race and Family Composition

RACE® AND AMW (DOLLARS)c PIA (DOLLARS) REPLACEMENT RATIOd

FAMILY COMPOSITIOND [0)) 0] 3)
Single

Black Male 481.44 370.04 0.77

White Male 792,17 512.23 0.65
Couple

Black 481.44 555.06 115

White 792.17 768.35 0.97

Source: Tables A6 and A8 in the appendix.

a“Black” and “Non-White” are used synonymously. Note that well over 90% of non-whites are

black.

b“Single” denotes a single man. “Couple” denotes a couple eligible for the wife’s benefit. A couple
is all-black or all-white, interracial couples are not considered.

c¢AMW is an average of more recent taxable earnings. For the formula used to calculate the AMW,
See Social Security Bulletin, Aunual Statistical Supplement, 1970.

dReplacement Ratio = Col. (3) = Col. 2 = Col. (1).

200ne finds two opposing explanations of this phenomenon. Rosen (1972) provides a competitive

market oriented explanations. Viewing the labor market as a dual market for jobs and “learning oppor-
tunities,” he argues that there may well be discrimination in the human capital market and_that

the lower rental to black human capital will act as a disincentive for bla

to invest in them-

selves. On the other hand, Bergmann (1971) argues that blacks essentially constitute a non-com-
peting group, forcibly isolated into inferior occupations with little prospects for upward mobility.
21The progressive mature of the benefit structure is also evident in the formula used to compute
the Primary Insurance Amount (PIA). In the 1872 formula, the PIA is equivalent to 108.01% of
the first $110 of the Average Monthly Wage (AMW) plus 39.29% of the next $290 plus 36.71%
of the next $150 and so on. Thus the lower your -earnings, the higher the fraction of the AMW

received back as benefits.
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Figure 2

Earnings,

Cohort Age-Earnings Profiles by Race
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White Cohort Profil

Black Cohort Profile
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of the lower level of black earnings
overwhelmed the combined effects of
flatter black profiles and unfavorable
black mortality experience and led to
higher rates of return to blacks.

To test for the effects of flatter black
profiles and unfavorable black mortaiity
experience an attempt was made to
standardize for the differences in the
levels of earnirgs. This was done for
each race group by giving it the average
earnings of the other race group. For
example, in the second row of Table 1,
a black worker earns the average white
income while retaining the black sur-
vival probabilities and the black flatter
cross-sectional earnings profile, Com-
paring the second row with the third row
of Table 1, it is apparent that black
workers with white earnings earn a
lower rate (7.2 percent) than white
workers with white earnings (7.3 per-
cent). The same result was found when
white workers were given black earn-
ings. Standardization by earnings clas-
ses resulted in lower rates of return to
black males and couples than corres-
ponding white males and couples.

Starting Age

Lastly consider the effect of different
starting ages of coverage on the rates of
return. In calculating the rates of re-
turn for workers with different starting
ages of coverage, the same assumptions
and variables were employed except that
the first four years of tax payments were
ignored for those starting at twentv-two
years of age, It is therefore to be ex-
pected that the late entrants earn rates
of return generally higher than the rates
earned by workers starting at eighteen
years. o

An extension of the analysis should
examine different possible reasons for
late coverage under social security. Dif-
ferent reasons for late coverage will in
general lead to different rates of return.
For example, if the reason for late cover-
age was due to full-time college educa-
tion, then one would expect cohort age-
earnings profiles of college graduates to
be steeper than the profiles of high
school graduates. Workers who gained
coverage at twenty-two years because
of college education may well earn
lower rates of return than high school
graduates who were covered at eighteen
years.

V. CONCLUDING REMARKS

The literature on individual equity
has tended to ignore questions of how
different socio-economic subgroups of
the same generation fare under social
security. Its almost exclusive concern
has been with such intergenerational
problems as the raw-deal-for-the-young
hypothesis. This paper, by focusing on
an intragenerational equity problem,
represents a first rigorous attempt to re-
dress this imbalance.

One of the most important factors de-
termining how well a subgroup fares
under social security is that subgroup’s
cohort age-earnings profile. Differences
in the levels and slopes of age-earnings

14

profiles, together with the significant
provisions of the latest (1972) amend-
ments to social security, led to differ-
ences in the internal rates of return.
For example, because of the progres-
sivity of the benefit structure which
pays relatively higher benefits per tax
dollar of low average black earnings, it
was found that the internal rates of re-
turn to black males and couples were
higher than the corresponding rates for
whites. Standardization for differences
in average earnings reversed the results,
yielding lower rates of return to black
male workers and couples than to cor-
responding whites.
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Finally, the reader is cautioned
against making hasty and erroneous in-
ferences, based on the empirical results,
as to the overall performance of the So-
cial Security System or how hlack
workers, in particul v, fare under it
First, other important components of the
social insurance program, such as sur-
vivors, disability and health insurance
programs, were not considered. Second,
any general assessment of how blacks
fare under the system must recognize
that a relatively higher proportion of

black workers are low income ecarners
and that these poor workers bear the
brunt of the regressive payroll tax. On
account of their low-income status, the
objective rates of return which social
security pays to black workers may well
be less than their subjective rates of
time preference in consumption. In ad-
dition, if blacks are thus forced to bor-
row in order to maintain their consum-
tion levels, unequal and discriminatory
practices in capital markets may imply
much higher costs of borrowing than
the remote returns on social security.
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Table A-1
Median Income in 1947-71 of Families by Race of Head

YEAR TOTAL INCOME WHITE INCOME  NON-WHITE INCOME Yy, ¢ Yu.
L R £ 2 I (3) (4)
1947 $ 3,031 $ 3,157 $ 1614 0.51
1948 3,187 3,310 1,768 0.53
1949 3,107 3,232 1,650 0.51
1950 8,319 8,445 1,869 0.54
1951 8,709 3,859 2,032 0.53
1952 3,890 4,114 2,338 0.57
1953 4,233 4,392 2,461 0.56
1954 4,173 4,339 2,410 0.56
1955 4,421 4,605 2,649 0.55
1956 4,783 4,993 2,628 0.53
1957 4,971 5,166 2,764 0.54
1958 5,087 5,300 2,711 0.51
1959 5417 5,643 2,917 0.52
1960 5,620 5,835 3,233 0.55
1961 5,737 5,981 8,101 0.53
1962 5,956 6,237 3,330 0.53
1963 6,249 6,548 3,465 0.53
1964 6,569 6,858 3,839 0.56
1965 6,957 7,251 3,994 0.55
1966 7,500 7,792 4,674 0.60
1967 7,974 8,274 5,141 0.62
1968 8,632 8,937 5,590 0.63
1969 9,433 9,794 6,191 0.63
1970 9,867 10,236 6,516 0.64
1971 10,285 10,672 6,714 0.63

Source: U. S. Bureau of the Census, Current Population Reports, Series P-60, No. 85, “Money Income
in 1971 of Families and Persons in the United States,” Table 11, p. 34. Washington, 1972.

3Col, (4) obtained by dividing Col. (3) by Col. (2).
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Table A-2

Estimated Average Annual Earnings of
Industry Employees by Race, 1937-83

YEAR TOTAL WHITE NON-WHITE
' ) m @ &
1937 $ 1258 - $ 1,136 $ 403
1938 1230 - 1,111 394
1939 1,264 1,142 405
1940 1,229 1,298 480
1941 1,443 1,475 569
1942 1,709 1,677 674
1943 1,951 1,906 799
1944 2,109 2,166 947
1945 2,190 2,271 1,009
1946 2,359 2,475 1,132.
1947 2,589 2,698 1,377
1948 2,786 2,895 1,546
1949 2,844 2,958 1,510
1950 2,992 3,106 1,684
1951 3,217 3,346 1,763
1952 3,402 3,599 2,045
1953 3,581 3,717 2,081
1954 3,667 3814 2,116
1955 3,851 4,013 2,222
1956 4,055 4,233 2,226
1957 4,230 4,395 2,352
1958 4,375 4,559 2,332
1959 4,594 4,787 2,472
1960 4,743 4,923 2,727

'



Table A-2 (Continued)

YEAR TOTAL WHITE NON-WHITE
1)) (2) 3)
1961 $ 4,884 $ 5094 $ 2,716
1962 5,085 5,303 2,831
1963 5,243 5495 2,904
1964 5,499 5,741 3,211
1965 5,705 5,945 8,275
1966 5,967 6,120 8,717
1967 8,236 6,473 4,022
1968 6,657 6,890 4,314
1969 7,008 7,368 4,657
1970 7,571 7,851 4997
1971 8,061 8,367 5,264
1972 8,545 8,869 5,580
1973 9,057 9,401 5915
1974 9,601 9,965 6,269
1975 10,176 10,565 6,646
1976 10,787 11,197 7,044
1977 11,435 11,869 7,467
1978 12,121 12,581 7,915
1979 12,848 13,336 8,390
1980 13,619 14,136 8,803
1981 14,436 14,984 9,427
1982 15,302 15,883 9,093
1983 16,220 16,836 10,592

Sowrce: Col, (1), total average earnings for years 1937-1971 was obtained from, U. S, Department
of Commerce, Bureau of Economic Analysis, The National Income and Product Accounts of
the United States, 1929-1965, Statistical Tables (1966), Table 6.5 pp. 106-109, and Survey
of Current Business, July 1969 and July 1971, Table 6.5. From 1972-1983, total average eam-
ings was assumed to grow by 6% annually.

Col (2). White average earnings for 1847 to 1971 was obtained by multiplying Col. (1) of Tabl

A-2 by the income weights Col. (2) <+ Col. (1) from Table A-1. From 193 {; f946 thg qu?xire; ix:
come weights were estimated from U. S. Bureau of Census, Historical Statistics of the United States,
Colonial Times to 1957, Series G147-168, p. 167. From 1872-1983, white average eamings was as-
sumed to grow by 6% annually.

ColC 83 )(.n )Non-wbite average earnings was estimated from the same sources and by the same method
as Col. (2).



Table A-3

Estimated Annual Income for Males 18-64 Years Old
In the Experienced Civilian Labor Force With

Earnings in 1959

PRESENT  WHITE INCOMEQ NON-WHITE Yyt ’v‘,,b ' Yw * Ymb
AGE (YEARS) INCOMER

(1) (2) (3) (4)
18 $ 1,570 $ 1,208 0.2818 0.4032
19 1,955 1,422 0.3509 0.4746
20 2,434 1,674 0.4368 0.5587
21 2,797 1,869 0.5020 0.6238
22 8,215 2,088 0.5770 0.6969
23 3,547 2,263 0.6366 0.7553
24 3,914 2,452 0.7024 0.8184
25 4,211 2,604 0.7557 0.8691
26 4,530 2,765 0.8130 0.9229
27 4,790 2,893 0.8596 0.9656
28 5,065 8,027 0.9090 1.0103
29 5,280 8,130 0.9476 1.0447
30 5,516 8,287 0.9899 1.0804
81 5,688 3,309 1.0208 1.1045
32 5,866 3,383 1.0528 1.1292
33 5,994 3,428 1.0757 1.1442
84 6,125 3473 10992 1.1592
35 6,219 3,496 11161 1.1669
36 6,314 3,520 1.1332 1.1749
87 6,384 3529 1.1457 1.1779
38 6,454 3,539 1.1583 1.1812
39 6,509 8,540 1.1682 1.1816
40 6,564 8,541 1.1780 11819
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Table A-3 (Continuved)

PRESENT WHITE INCOME®  NON-WHITE _

AGE (YEARS) (V) INCOMER Y+ Vy Yaw ¢ Vi
: ' ' (YNH)
(1) (2) ~(3) (4)

- 41 $ 6,592 $ 3,523 1.1830 1.1759
42 6,620 3,506 1.1880 . 11702
43 6,620 3471 1.1880 1.1585
44 6,621 3,436 1.1882 1.1469
45 6,603 3,392 _ 1.1850 1.1322
46 6,585 3,349 1.1818 1.1178
47 6,557 - 3,305 1.1768 1.1031
48 6,530 3,262 1.1719 1.0888
49 6,501 3,227 1.1667 _ 1.0771
50 6,472 3,193 1.1615 1.0657
51 6,438 3,163 1.1554 1.0557
52 6,404 3,133 1.1493 1.0457
53 6,361 3104 1.1416 1.0360
54 6,319 3,076 1.1341 1.0267
55 6,267 3,048 1.1247 1.0173
56 6,216 3,020 1.1156 1.0080
57 6,155 2,993 1.1046 0.9990
58 6,095 2,967 1.0939 0.9203

- 59 6,025 2941 1.0813 0.9818
60 5,956 2,916 - 1.0689 0.9733
61 5,877 2,891 1.0547 0.9649
62 5,800 2,867 1.0409 0.9569
63 5,712 2,843 1.0251 0.9489
64 5,626 2,820 1.0097 0.9412

'Y—u = 5,572, TNH = 2,996

Source U. S. Department of Commerce. Bureau of the Census, Present Value of Estimated Lifetime
. Eamings, Technical paper 186 by Herman P. Miller and Richard A. Hornseth, 1967,fp. 7,

Table 1.

aThe original income data was given only for even ages. Data for odd ages was derived by inter-

polation, .
. (3) nd Col. (4) were obtained by dividing Col. (1) and Col. (2) by th cti in-
b?:llné )Angnph éf Col. (3) [or Col. (4)] against age is concave, r(e ectl);:g ttl,)er?hpaepe ‘8“} 'cxn:.;:-sec.

tional (1959) age-earnings profiles.



Table A-4

Estimated Annual Earnings 1937-83 Adjusted by 1959

Age Income Weights for Males by Race

W 8

AGE(YEARS)  YEAR Yy vg v Y,

m (2) (3) (4)
18 1937 $ 320 $ 114 $ 162 $ 458
19 1938 390 138 187 597
20 1939 499 177 298 638
21 1940 652 241 299 810
22 1941 841 398 396 1008
23 1942 1,068 429 500 1,267
24 1943 1,339 561 654 1,560
25 1944 1,637 716 823 1,882
26 1945 1,846 820 931 2,006
27 1948 2,127 973 1,093 2,390
28 1947 2,452 1,252 1,391 2726
29 1948 2,743 1,465 - 1615 3,024
30 1949 2,998 1,495 1,631 3,196
31 1950 3,171 1,719 ° 1,860 3431
32 1951 3,523 1,856 1,991 3778
33 1952 3,871 2,900 2,340 4118
34 1953 4,086 2,987 2412 4,309
85 1954 4,257 2,362 - 2.469° 4,451
. 38 1955 4,547 2,518 2,611 4715
87 1056 4,850 2,550 2,622 4,986
38 1957 5,091 2,724 2778 5,101
39 1958 5,328 2724 2755 5,387
40 1959 5,639 2912 2,092 5,658
41 1960 5,824 3,296 3,907 5789




Table A-4 (Continued)

W W B B

AGE(YEARS) YEAR Yu YB g YH

(1) (2) (3) (4)
42 1961 $ 6,052 $ 3,227 $ 3,178 $ 5961
43 1962 6,300 3,363 3,280 6,143
44 1963 6,529 3,450 3,331 6,302
45 1964 6,803 3,805 3,635 6,500
46 1965 7,026 3,870 3,661 6,645
47 1966 7,202 4,374 4,100 6,751
48 1967 7,586 4,718 4,379 7.048
49 1968 8,038 5,033 4,647 7,421
50 1969 8,558 5,409 4,963 7,852
51 1970 9,071 5,773 5,275 8,288
52 1971 9,616 6,050 5,505 8,749
53 1972 10,125 6,370 5,781 9,188
54 1973 10,662 6,708 6,073 9,652
55 1974 11,208 7,051 6,377 10,137
56 1975 11,784 7,414 6,699 10,647
57 1976 12,368 7,781 7,037 11,186
58 1977 12,983 8,168 7,395 11,754
59 1978 13,604 8,558 7,769 12,349
60 1979 14,255 8,968 8,166 12,980
61 1980 14,909 9,379 8,581 13,640
62 1981 15,597 9,812 9,021 14,338
63 1982 16,282 10,244 9,482 15,071
64 1983 16,999 10,694 9,969 15,846

1

Source: Table A-2 and Table A-3.

col. (]) = yw = Col. (3) of Table A-3 x Col. (2) of Table A-2. It represents a cohost profile
. W of a white male worker with white earnings.
Col. (2) = YN = Col. (3) of Table A-3 x Col. (3) of Table A-2. It represents a cohort profile
of a white male worker with non-white earnings.
Col. (3) = YB = Col. (4) of Table A-3 x Col. (3) of Table A-2. Jt represents a cohort profile
of a non-white male worker with non-white earnings.
Col. (4) = YB = Col (4 of Table A3 x Col. (2) of Table A-2. It represents a cohort profile

of a non-white male worker with while earnings.
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Table A-5

Social Security Earninys Base and
Contribution Rate

OASDI TAX RATES OASDH!I TAX RATES

ANNUAL EARNINGS BASER EMPLOYEE PLUS EMPLOYER EMPLOYEE PLUS EMPLOYER

YEAR (DOLLARS) (PERCENT) (PERCENT)
1937 $ 3,000 2 )
1938 3,000 2 9
1939 5,000 2 2
1940 8,000 2 )
1941 3,000 2 2
1942 8,000 2 2
1943 3,000 2 2
1944 3,000 2 2
1945 3,000 2 2
1946 3,000 2 2
1947 3,000 2 2
1948 3,000 9 2
1949 3,000 2 2
1950 3,000 a 3
1951 3,600 3 3
1952 3,600 8 3
1953 8,600 3 3
1954 3,600 4 4
1955 4,200 4 4
1956 4,200 4 4
1957 4,200 45 45
1958 4,200 45 45
1959 4,800 5 5

~ 1960 4,800 6 6




Table A-5 (Continued)

OASDI TAX RATES OASDHI TAX RATES
ANNUAL EARNINGS BASES EMPLOYEE PLUS EMPLOYER  EMPLOYEE PLUS EMPLOYER

YEAR (DOLLARS) (PERCENT) (PERCENT)
1961 $ 4,800 6 6
1962 4,800 6.25 6.25
1663 4,800 725 7.25
1964 4,800 725 7.25
1965 4,800 7.25 7.25
1966 6,600 7 84
1967 6,600 78 88
1968 7,800 76 8.8
1969 7,800 84 9.6
1970 7,800 8.4 9.6
1971 7,800 9.2 104
1972 9,000 9.2 104
1973 10,800 9.7 11.7
1974 12,000 9.7 11.7
1975 12,600 9.7 11.7
1976 13,500 9.7 11.7
1977 14,100 9.7 117
1978 15,000 9.6 12.1
1979 15,900 9.6 12.1
1980 17,100 9.6 12.1
1981 18,000 9.6 123
1982 19,200 9.6 123
1983 20,100 9.6 123

Source: Social Security Administration, Social Security Bulletin, Annual Statistical Supplement, 1970,
p. 21, Social Security Bulletin, March 1973, p. 23.

aThe annual earnings base after 1974 is assumed to increase automatically by an annual rate of six
percent.



Table A-6

Estimated Annual Taxable Earnings for Males
by Race, 1937-83

AGE (YEARS VEAR N Y Ep S
. o mq(2) ) R )
18 1037 $ 320 $ 114 $ 162 s 458
19 1938 390 158 187 527
20 1939 499 177 296 638
21 1940 652 241 299 810
22 1941 841 398 396 1,028
23 1942 1,068 429 509 1,967
24 1943 1,339 561 654 1,560
25 1944 1,637 716 825 1,882
2 1945 1.846 830 91 2,096
27 1946 2127 973 1,093 2,390
28 1947 2,45 1,252 1,891 9796
29 1948 9743 1.465 1615 3,000
30 1949 2,998 1.495 1631 3,000
a1 1950 3,000 1719 1.860 3,300
32 1951 3503 1.856 1.991 3,600
33 1952 3,600 2,900 2,340 3,600
34 1953 3,600 0,987 2412 3,600
25 1954 3,600 2,362 2,469 3,600
36 1955 4200 2518 2,611 4200
87 1956 4200 2,550 2,622 4900
38 1957 4200 2794 2778 4900
29 1958 4200 2794 9755 4200
40 1959 4800 9912 2,999 4800
41 1960 4800 3,996 3,207 4800
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1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1978
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

EN X
2
$ 4,800 $ 8,227
4,800 3,363
4,800 3,450
4,800 3,850
4,800 3,870
6,600 4,374
6,600 4718
7,800 5,033
7,800 5,409
7,800 5,773
7,800 6,050
9,000 6,370
10,662 6,708
11,208 7,051
11,784 7,414
12,368 7,181
12,983 8,168
13,604 8,558
14,255 8,968
14,909 9,379
15,597 9,812
16,282 10,244
16,999 10,694

Table A-6 (Continued)

A3
$ 3,178
3,280
3,331
8,635
3,661
4,100
4,379
4,647
4,963
5,275
5,505
5,781
6,073
6,377
6,699
7,037
7,395
7,769
8,166
8,581
9,021
9,482
9,969

4,800

6,600
7,421
7,800
7,800
7,800
9,000
9,652
10,187
10,647
11,184
11,754
12,349
12,980
13,640
14,338
15,071
15,846

Source; Table A-4 and Table A-5,

Col. (1)
Col. (2)
Col. (3)

Col. (4)

i

W
Ey =

B

B

B _
Ey =

Taxable earnings of white worker with white earnings

Ew = Taxable carnings of white worker with non-white eamings

EB = Taxable earnings of non-white worker with non-white earnings

Taxable earnings of non-white worker with white earnings



Table A-7
Social Security (OASDI) Taxes for Males by Race, .

1937-83
W

AGE (YEARS) YEAR T T‘g 1f; L
() (2) (3) (4)

18 1937 $ 640 $ 298 $ 3.4 $ 9.16
19 1938 7.80 2.76 3.74 10.54
20 1939 9.98 3.54 452 1276
21 1940 13.04 482 5.98 16.20
22 1941 16.82 6.56 7.92 20.56
23 1942 21.36 8.58 10.18 95.34
24 1943 26.78 11.92 13.08 31.20
25 1944 32.74 14.32 16.46 37.64
26 1945 36.92 16.40 18.62 41.92
27 1946 42.54 19.46 21.86 47.80
28 1947 49.04 95.04 97.82 54.52
29 1948 54.86 29.30 32.30 60.00
30 1949 58.56 29.90 32.62 60.00
sl 1950 90.00 51.57 55.80 90.00
32 1951 105.69 55.68 59.73 108.00
33 1952 108.00 66.00 70.20 108.00
34 1953 198.00 68.61 72.36 108.00
35 1954 144.00 94.48 98.76 144.00
36 1955 168.00 100,72 104.44 168.00
87 1956 168.00 102.00 104.88 168.00
38 1957 189.00 122,58 125.01 189.00
39 1958 189.00 122,58 123.97 189.00
40 1959 240,00 145.60 146.10 240.00
41 1960 288.00 193.56 192,42 288,00
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AGE (YEARS)

SUERLES L5552 58

59
60
61

62
63
64

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

YEAR

Table A-7 (Continued)

o
W

o

$ 288.00
300.00
348.00
348.00
348.00
508.20
514.80
592.80
655.20
655.20
717.60
828.00

1,034.21
1,087.18
1,143.05
1,199.70
1,259.35
1,305.98
1,368.48
1,431.26
1,497.31
1,563.07
1,631.90

Ts
(2)

$ 19362

210.19
250.12
279.12
280.57
336.80
367.61
382.51
454.36
484.93
556.60
586.04
650.68
683.85
719.16
754.76
792.30
821.57
860.93
900.38
941.95
983.42
1,026.62

18
(3)

$ 19068

205.00
241.50
263.54
265.42
315.70
341.56
353.17
416.89
443.10
506.46
531.85
589.08
618.57
649.80
682.59
717.31
745.82
783.94
823.78
866.02
910.27
957.02

B
T
(4)

$ 288.00
300.60
348.00
348.00
348.00
508.20
514.80
564.00
655.20
655.20
717.60
828.00
936.24
983.29

1,032.76

1,084.85

1,140.14

1,185.50

1,246.08

1,309.44

1,376.45

1,446.82

1,521.22

Source: Table A-5 and Table A-6.

Col. (1)
Col. (2)

Col. (3)

Col. (4) = Tg = OASDI tax amount for non-white male with white earnings

Tu = OASDI tax amount for white male with white earnings

W
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TB = OASDI tax amount for white male with non-white earnings

TB = OASDI tax amount for non-white male with non-white eamnings



Table A-8

Primary Insurance Amount Subject to Automatic
PROVISIONS," 1984-2019

AGE (YEARS) YEAR Xy gl BB BB

(1) B2 R <) 4
65 184§ 5129 $30180  §$ 370.04 $ 49955
66 1985 527.59 103,64 38115 514,53
67 1086 543.42 41575 302.58 52097
68 1087 559.72 42322 40436 54587
69 1088 576.52 44107 416.49 562.24
70 1989 59381 454,30 428,98 579,11
71 1980 61163 467.93 44185 506.48
72 1991 629.97 48197 455.11 614.38
73 1992 648,87 496.43 46876 632,81
74 1993 668.34 51132 482,82 6579
75 1994 688.39 526,66 497.31 67135
76 1995 709.04 542.46 512.23 691.49
77 1996 73031 556.74 527,59 712.93
78 1997 752.22 575.50 543.42 733.60
79 1998 77479 592.76 559.72 75561
80 1609 798.03 61055 576.52 77828
81 2000 821,97 628.86 593.81 801.62
82 2001 846,63 64773 61163 825,67
83 2002 - 872.20 667.16 629.98 850,44
84 - 208 89819 687.17 648.87 87596
85 2004 925.14 ©707.79 668.34 902.23
86 2005 952.89 729.02 688.39 929.30
87 2006 o8L48 75089 709,04 957,18
88 2007 101093 71342 73031 985,90
89 2008 104195 796,62 752.9 101547
% 2009 1072.49 820,52 71479 104594
o1 2010 110467 845.14 798,03 1077.32
92 2011 113781 87049 821.97 1,109.63
93 2012 117194 896.61 846.63 114292
o4 2013 1.207.10 92351 87203 117721
95 2014 124331 95121 895.19 121253
% 2015 125061 979,75 995 14 124890
o7 2016 131903 1,009.14 952.89 1286.37
98 2017 1358.60 1030.41 981.48 1.324.98
% 2018 1.399.36 107060 101092 136471
100 2019 144134 110271 104125 1140565

Source: Primary Insurance Amount (PIA) for 1972 was obtained from, United States Senate Con-
gressional Records, June 29, 1972, pp. S10774-S10775.

sIn accordance with the automatic provisions of the 1972 Social Security Amendments, the 1975 PIA
was assumed to be 108% of the 1972 PIA. Thereafter, the PIA was assumed to increase automati-
cally at an annual growth rate of 3%.
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‘ Table A-9
Number of Survivors at Single Years of Age
Out of 100,000 Born Alive, by Color and
Sex; United States 1959-61

AGE WHITE BLACK

(YEARS) MALE FEMALE MALE FEMALE
65 65,834 80,739 51,392 60,825
66 63,603 79,333 49,149 58,957
67 61,280 77,818 46,856 57,092
68 58,871 76,184 44,535 53,210
69 56,384 74,418 42214 53,278
70 53,825 72,507 89,914 51,274
71 51,204 70,451 37,643 49,189
72 48,526 68,247 35,405 47,038
73 45,797 65,884 33,219 44,853
74 43,022 63,351 31,101 42,676
75 40,207 60,641 29,064 40,540
76 37,366 57,765 27,125 38,461
77 34,513 54,736 25,280 36,433
78 31,658 51,546 23,501 34,425
79 28,814 48,191 21,748 32,395
80 25,993 44,676 19,994 30,315
81 23,204 41,066 18,227 28,175
82 20,466 37,221 16,465 25,997
83 17,827 33,401 14,744 23,826
84 15,345 29,648 13,117 21,727
85 13,085 26,046 11,620 19,744
86 10,969 22,497 10,193 17,729
87 9,071 19,069 8,838 15,696
88 7,378 15,840 7,547 13,660
89 5,888 12,873 6,323 11,640
90 4,600 10,219 5,174 9,675
91 3,514 7,914 4,124 7,823
92 2,626 5,972 8,195 6,142
93 1917 4,391 2,403 4,670
94 1,369 3,147 1,753 3,434
95 956 2,203 1,240 2,438
96 656 1,511 850 1,672
97 440 1,014 570 1,122
98 288 665 374 735
99 185 425 239 470
100 115 285 149 239

Souree: U. S, ent of Health Education, and Welfare, United States Life Tables, 1959-1961,

Vol. 1, 1-8, Tables 5, 6, 8, 9, pp. 16-25.
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Table A-10
Estimated Probability of Living from Age 65 Years
To 100 Years by Color and Sex;
United States, 1959-61

AGE WHITE BLACK

(YEARS) MALE FEMALE MALE FEMALE
65 1.0000 1.0000 1.0000 1.0000
66 .9661 9826 9563 9693
67 .9308 9638 9117 9386
68 8942 9436 .8666 9077
69 8564 9217 8214 8759
70 8176 .8980 .7766 8430
71 777 8725 7325 .8087
72 7371 .8453 .6889 733
73 6956 .8160 6464 7374
74 6535 7846 6052 7016
75 6107 7511 5655 6665
76 5675 7154 5278 6323
77 5242 6779 4919 5990
78 4808 6384 4573 5659
79 4377 .5968 4232 .5326
80 3948 5533 3890 4984
81 3524 5079 3546 4632
82 3108 4610 3204 4274
83 2707 4131 2869 3917
84 2331 3672 2552 3572
85 1984 3225 2261 3246
86 .1666 2786 .1983 2915
87 1377 2362 1719 2580
88 J121 .1962 .1468 .2246
89 0894 1594 1230 1914
90 0699 1266 1007 1591
91 .0533 .0980 0802 1286
92 0399 0740 0627 1010
93 0291 0544 0467 £768
94 0208 0390 0341 0565
95 0145 0273 0241 0401
96 0099 0187 0165 0275
97 .0067 0125 0111 0184
98 0044 .0082 0073 0121
99 0028 0053 0046 0077

100 0017 .0033 0029 0048

Source: Derived from Table A-9,
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