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ABSTRACT

Many have suggested from time to time that had social
security retirees been allowed to invest the same amounts
contributed to the social security program in alternative
investments, then some retirement annuities might have been
larger. This suggestion implies that market valuations of
contributions are needed to adegquately resolve the issue.
In this research valuations of hypothetical levels of
contributions were derived using yields from market
benchmark alternatives as the valuation rates. 1In
particular, benchmark surrogates for the risk-free asset
and market portfolio of risky assets were used.

The results of the research demonstrate that returns
from investment in social security are superior to returns
from investment in the risk-free surrogates for all
hypothetical retirees. Also, returns from investment in
social security are generally superior to returns from
investment in the surrogates for the market portfolio of
risky assets. This last result was particularly surprising
in view of the assumed risk-free nature of social security
benefits.

A major policy implication of the results of this
research is that a market-based norm would be more
desirable for assessing the achievement of individual

equity in the social security benefit structure than what



is currently used. Similarly, an external norm is also

needed for assessing the achievement of social adequacy.
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CHAPTER 1
INTRODUCTION

Each individual who works in employment covered by the
social security program (referred to hereafter as a covered
worker) follows an earnings path that leads to an expected
benefit stream. Associated with each earnings path is a
contribution stream.l ap empirical issue pertains to the
valuation of this contribution stream vis-a-vis that of its
associated expected benefit stream. Specifically, it has
been proposed from time to time that had many retired
covered workers been allowed to invest the same amounts
contributed to the social security program in alternative
investment strategies, then larger retirement annuities

2

would have been possible. This research examines this

proposition.

A key assumption made in this examination is that at
the time social security first collected taxes in 1937,
each worker paying those taxes was given the opportunity to
select an investment alternative from a set of funds.

Assumed to have been included in this set are several

lcontributions are taxes paid by employees, employers,
and self-employed individuals to support the different
social security programs. In social security literature
"contributions" and "taxes" are used interchangeably.

2For example, see William C. Mitchell, The Popularity
of Social Security: A Paradox in Public Choice

(Washington, D. C., 1977), p. 5.



market funds as well as the social security program.
Subsequent to the worker's selection, all social security
taxes paid by the worker are assumed to have been placed in
the chosen alternative. These assumed placements permit
multiple market valuations of contribution streams. The
comparison of these valuations to those of assoclated
social security benefit streams permits an examination of
the alternative market investments proposition.

The valuation procedures employed in this research are
a major feature that distinguishes it from other studies on
the subject. First, the risk-free nature of social
security benefits is explicitly recognized in the valuation
of expected benefit streams. Risk-free, in the context of
social security, is assumed to mean that once a person
retires, the person's expected monthly benefits are fixed
in real terms and will be paid for the entirety of the

person's expected benefit horizon.3

While this meaning of
risk-free is operational throughout this research, one
should be aware that the "fixed" component of the
definition is not totally accurate as applied to social

security benefit streams. In reality, there is variation

in realized levels of real benefits for all beneficiaries

3The "fixed" component of this definition is supported
by many writers. In particular see Lawrence H. Thompson,
"Indexing Social Security: The Options," Financing Social
Security, ed. Colin D. Campbell (Washington, D. C., 1979),
p. 67.



because of lags between inflation experiences and

adjustments of nominal benefit streams to reflect these
experiences. However, this research proceeds under the
assumption that real benefits for retirees are frozen at

initial entitlement levels.4 Since expected benefit

streams are essentially risk-free, then their valuations
should reflect this characteristic. 1In particular,
discount rates used to value expected benefit streams
should be expected risk-free rates. Second, as previously
stated, valuations of social security contribution streams
are derived assuming contributions had been invested in
various market funds. Finally, the most important
measurements obtained are ratios formed by dividing
valuated expected benefit streams by associated valuated
contribution streams and differences obtained by
subtracting valuated contribution streams from associated
valuated expected benefit streams.

The comparison of valuated expected benefit streams to
valuations of associated contribution streams implies in

many situations the comparison of the performance of a

4For an excellent discussion of the indexing of social
security benefits to inflation experiences see Lawrence H.
Summers, "Observations on the Indexation of 01d Age
System, eds. Zvi Bodie and John B. Shoven (Chicago, 1983),
PpP. 231-251. Among Summers' many observations is that in
the absence of a formal plan of indexing there is a
tendency for positive real growth in a pension plan, and in
the presence of a formal plan there is a tendency for real
benefit levels to be constant.




risk-free fund,5 that is, social security, to the
performance of risky market funds. Henry Aaron argues
against such comparisons.6 He contends comparison of
expected benefit streams valuated using expected risk-free
rates to contributions valuated using risky market rates is
unfair. 1Implicit in Aaron's argument is the belief that
investment in the social security program has been inferior
to investment in risky market alternatives. Indeed, one
should expect such results if one believes that individuals
who accept more risk are normally compensated by increases
in expected return. Since social security benefit streams
are essentially risk-free, once entitlement is realized,
then their valuations should be similar to the valuations
of the associated contributions when derived using actual
risk-free rates. That is, if a person expects a risk-free
stream of payments at retirement, then this person knows
the monthly payments should be an annuity with a present

value equal to the associated contribution stream

5A risk-free fund is, as the phrase implies, free of
all risk. The expected rates of return from investing in
such funds will equal the realized rates of return from
investing in such funds. If the capital markets are in
equilibrium and considering a specific one period
framework, then all risk-free assets will have the same
expected and realized returns. For a discussion of the
risk-free fund see Diana R. Harrington, Modern Portfolio
Theory and the Capital Asset Pricing Model (Englewood
Cliffs, N. J., 1983), pp. 13, 29-34, 99-108, 121-125.

6Henry J. Aaron, Economic Effects of Social Security
(Washington, D. C, 1982), pp. 73-81.



compounded at risk-free rates to the date of retirement.

If the contribution stream is compounded using risky rates,
and if the associated valuated expected benefit stream is
of equivalent value, then a payment abnormality would be
indicated.

In addition to allowing for the examination of
performance abnormalities, the comparison of valuated
benefit streams to associated valuated contribution streams
permits the re-examination of many controversies pertaining
to the distribution of social security wealth. One such
controversy is that the structure of the social security
benefit plan causes an imbalance in social security wealth

distribution, whether by design, happenstance, or both.?

This controversy has been a divisive issue since the
inception of the social security program when program
executives and Congressional legislators were in conflict
over the proper operating principle(s) of the progranm.
Congressional legislators favored the pursuance of
individual equity, a concept which refers to a direct,
positive relationship between the level of contributions to
social security and level of benefits from social

security.8 At the same time, program executives favored

7Martha Derthick, Policymaking for Social Security
(Washington, D. C., 1979), pp. 213-227.

8Mitchell, p. 5.



the pursuance of social adequacy, a philosophical concept
which refers to the establishment of a minimal subsistence
level of income for social security retirees.? The program
in place today has been flavored by both principles with
much ambiguity as to which, if either, has dominated the
program's operation.10 The feature of the social security
benefit structure influenced by the individual equity
concept is the direct linkage between expected benefit
amounts and historical average earnings. The feature of
the benefit structure influenced by the social adequacy
concept is the weighting of the benefit structure in favor
of historically lower income earners. Thus, while the
absolute dollar level of benefits is greater for the
historically higher income earner, the imputed rate of
return for the historically lower income earner is

11 1In this research the computed ratios of

greater.
valuated expected benefit streams to compounded
contribution streams permit evaluation of the hypothesized

benefits of the incorporation of the social adequacy

9Martha N. Ozawa, Social Security (New York, 1975),
pp. 3-4.

10According to Derthick, the principle of social
adequacy has become the dominant operating principle of
social security. However, the author makes this statement
without empirical justification. See Derthick, p. 215.
This research presents the empirical data needed to
evaluate the historical and contemporary posture of the
operating principles.

11See Derthick, p. 215 and Mitchell, p. 5.



principle into the social security benefit structure.
Computed differences between the two valuated streams
permit evaluation of the hypothesized benefits of the
incorporation of the individual equity principle into the
structure.

Another social security wealth distribution
controversy pertains to the returns young covered workers
expect to receive from social security vis-a-vis that of
older covered workers. Many writers believe returns have

constantly fallen as the system has matured.l2 gqpe

entrance of the social security program into its maturity
phase means that it is possible that current and future
retirees have contributed or will contribute to the program
their entire working lives. This situation contrasts with
that of the first retirees in 1940, who could have paid
into the program as little as $6 based upon earnings of
$300 (1.5 years of work) and could have received full

benefits.13

Contemporary covered workers will be required
to contribute to the program for at least ten years to be

eligible for benefits and, combined with their employers'

12For example see June A. 0'Neill, "Alternatives for
Financing a Mature Social Security System," Financing
Social Security, ed. Colin D. Campbell (Washington, D. C.,
1979), p. 175 and Sherwin Rosen, "United States," The World
Crisis in Social Security, ed. Jean-Jacques Rosa (San
Francisco, 1982), p. 159.

13Rita Ricardo Campbell, "The Problems of Fairness,"
The Crisis in Social Security, ed. Michael J. Boskin (San
Francisco, 1978), p. 129.
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contributions, are currently (1988) paying 15.02% of their
earnings to social securit&. Thus, the cost for
contemporary retirees to receive benefits comparable to
those of earlier retirees is much greater and the imputed
rates of return are undoubtedly smaller. The situation is
perceived as severe by some and prompted the following
statement by Milton Friedman:

Retired persons currently enjoy a bonanza. But

youngsters currently entering the system are

getting a raw deal. . . . To finance the excess

payment to the growing number of retired, taxes

have to be raised repeatedly. As a result the

benefits promised younger workers are much

smaller than the equivalent of the taxes paid on

their wages.
Friedman's statement implies three distinct ideas. First,
since Friedman uses the phrase, excess payment, he implies
older retirees are receiving more than a fair return from
investment in social security. This excess payment is a
"windfall"” effect, which means earlier retirees are able to
enjoy full benefits with abbreviated investment horizons.
Second, the excess return is at the expense of current
covered workers' disposable income since taxes have to be
raised repeatedly. Finally, current covered workers should

not expect excess returns of the magnitude received by

current retirees. 1In this research if excess returns

l4Milton Friedman, "On Social Security," Newsweek,
April 3, 1967, p. 81.



exist, they are identified, their patterns are examined,

and policy implications are indicated.

Politically, the indicated policy actions will be
difficult to implement because they may involve curtailment
of benefit levels. A recent example demonstrating the
political unpopularity of a curtailment of benefits
involves a group known as "notch babies." Notch babies are
those persons born in the vyears 1917-21. 1In 1972,
legislators made a technical mistake when they attempted to
adjust benefits for inflation. Their adjustment involved
amendments to both benefit formulas as well as to benefit
amounts. Congress corrected this error in 1977 amendments
by phasing in lower benefits over a four year period for
retirees who were born in the period 1917-21, the notch
babies. Persons born after 1921 receive none of the
benefits of the technical error. The response to this

correction has been enormously negative.l5 opnus, as

evidenced by contemporary events, it can be expected that

any curtailment of benefits will be politically unpopular.
A final imbalance in the distribution of wealth

controversy examined in this study pertains to the relative

treatment of retired male workers vis-a-vis that of retired

15Robert A. Rosenblatt, "'Notch Babies' Plan Mass
Protests Over Social Security Issue," Cincinnati Enquirer,
March 22, 1987, Sec. D, p. 6.
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female workers.16 The data generated in this study is
analyzed to detect any differences; where found, an

analysis of the cause(s) is presented. Ex ante one should

expect to find differences in treatment because retired
female workers live longer on average than do comparable
retired male workers, a fact which impacts the expected
benefit horizons and, subsequently, the valuation of
expected benefit streams.

In summary, this research valuates social security
contribution streams and associated expected benefit
streams and examines the proposition that social security
retirees could have earned larger retirement annuities had
they been allowed to invest in market alternatives. These
valuations are done within a theoretical framework which
assumes expected benefit streams are risk-free. Relative
valuations are computed and analyzed to detect treatment
differences between various groups. The anticipated
findings are: (1) investment in social security is a
better alternative to investing in the risk~free funds for
all covered workers, (2) investment in the market
alternatives is less beneficial for covered female workers
than it is for their male counterparts, (3) investment in

the market alternatives is less beneficial for earlier

16In this research only individuals who are able to
retire because of their own covered employment are
examined. Some beneficiary types excluded from this study
are widows and widowers, parents, and spouses.
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retirees than it is for comparable later retirees, (4) when
measured by dollar returns, investment in social security
is more beneficial for higher income earners than for
comparable lower income earners, and (5) when measured by
rates of return, investment in social security is more
beneficial for lower income earners than for comparable
higher income earners.

In Chapter II literature relevant to the goal(s) of
this research is reviewed. Chapter III contains the
development of the propositions to be examined, while
Chapter IV describes the methodology and data for examining
the propositions. Finally, Chapter V presents the results,

their analyses, and their policy implications.




CHAPTER II

LITERATURE REVIEW

Previous efforts to value social security benefits

relative to social security contributions are discussed in

this chapter. Additionally, writings which address the
concept of fair return in the context of social security
are evaluated.

Previous efforts to value social security benefits

12

relative to social security contributions have utilized two

types of valuation techniques: those that explicitly
consider the time value of money and those that do not.
Included in the latter category are two specific
methodologies: the ratio of total benefits to total

17

contributions and the ratio of benefits in the year of

retirement to earnings in the year preceding retirement

(the replacement ratio). The valuation techniques that do

not consider the time value of money are technically

17For an example of this method see John A. Svahn,
"Excerpts from Remarks by The Honorable John A. Svahn,
Commissioner of Social Security, Before The American
Association of Retired Persons," SSA Program Circular,
Report No. 883, Sec. Press. (June, 1982), p. 3.

18For an example of this method see Alicia Munnell,
1982), p. 22 and Edward Cowan, "Background and History:
The Crisis in Public Finance and Social Security," The
Crisis in Social Security, ed. Michael J. Boskin (San
Francisco, 1978), pp. 9-11.

18
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insufficientl® 354 fail to consider alternative investment
opportunity sets. Therefore, the findings obtained using
these techniques will not be discussed. The omission of
detailed discussion should not mislead the reader into
believing these techniques are little used; indeed, their
usage is pervasive throughout the literature.

The discussion in this chapter will focus on results
obtained by using the category of techniques that
explicitly considers the time value of money. Included in
this category are the benefit-cost ratio, the net present
value, and the internal rate of return. Fortunately, there
is a substantial volume of research which utilizes
extensively these techniques in the valuation of social
security benefit and contribution streams.

The relative valuation of social security benefits to
contributions is a process fraught with difficulty.20 The

immense complexity of the social security program21 causes

lgFor a thorough discussion of this insufficiency see
Onorato Castellino, "Income Redistribution Through 01l1d-Age
Pensions: Problems of Its Definition and Measurement,"
Public Finance, XXVI (1971), 460-461.

20For example, see R. Glenn Hubbard, "The Financial
Impacts of Social Security: A Study of Effects on
Household Wealth Accumulation and Allocation," Monograph

York, 1983), p. 4.

21For an excellent discussion of the impact of the
complexity of the social security program upon valuation
processes see Robert S. Kaplan, "A Comparison of Rates of
Return to Social Security Retirees Under Wage and Price
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the valuation process to be difficult, and necessitates the
formation of simplifying assumptions. Aspects of the
program which need simplifying assumptions include:

(1) constitution of contributions, (2) representative work
histories, (3) representative retirement ages,

(4) representative retirement dates, (5) representative
benefit horizons, (6) appropriate compounding and
discounting rates, (6) constitution of benefits, (7) types
of employment, and (8) gender.

In determining what constitutes contributions by
covered workers, the researcher must know that employed
individuals' contributions are matched dollar-for-dollar by
their employers. If one accepts the view that employees
bear the full burden of contributions made on their behalf,
then one should assume all references to individuals'
monetary inputs into the program include not only that
indicated by tax records, but additionally, that made by
employers. Most researchers assume employees bear the full
burden of contributions made on their behalf.22 The
direction of this assumption is critical because of its
impact on the valuation of contributions.

Researchers must also decide which representative work

histories to analyze because the majority of covered

Indexing," Financing Social Security, ed. Colin D. Campbell
(Washington, D. C., 1979), pp. 126-132.

228ee Onorato, pp. 457-458 for a discussion of this
issue.
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workers do not have continuous, uniform work histories. To
analyze each individual work history would imply an endless
task; therefore, representative work histories are chosen.

Representative retirement ages also must be chosen.
Eligible workers can retire at monthly increments anytime
after attainment of age 62. Most relative valuations of
benefits to contributions occur at an assumed retirement
age of 65, the date at which no reduction in benefits
occurs. A strong caveat is indicated by choosing age 65 as
the representative retirement date because individuals who

retire before age 65 are treated more favorably than those

who retire after age 65. For example, if an eligible
worker retires at age 62, the nominal monthly benefit is
80% of what would be received if retirement occurred at age
65. However, if retirement is postponed until age 68, the
nominal monthly benefit is at most 103% of what would have
been received at age 65. The reduction in benefits is
considered actuarially fair whereas the increase in
benefits is not.23

Decisions about representative retirement dates must
be made. Since benefits were first paid by social

security, over 500 possible dates of retirement have

occurred. One must decide whether to sample or to examine

23For a discussion of this issue see Vincent P.
Crawford and David M. Lilien, "Social Security and the
Retirement Decision,” Quarterly Journal of Economics, XCVI
(August, 1981), 513-515.
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the entire population of possible retirement dates. If
sampling is done, one must be concerned about omission of
important data.

Benefit horizons for retired workers differ because of
variations in mortality experiences. Therefore, one must
choose representative benefit horizons or resort to
stochastic models of benefit horizons. Typically,
researchers choose benefit horizons that match the life
expectancy of the retired worker's gender and retirement
cohort.?4

Appropriate compounding rates applied to the valuation
of contributions and appropriate discounting rates applied
to the valuation of benefit streams must be selected. The
selection of these values has been formidable for some
researchers. 29 The proper selection can be made by
examining the nature of the contribution and benefit
streams. If a researcher wants to examine the performance
of social security against some external criteria, then the

values of the compounding rates are indicated. 1If one

24For an example of research that utilized stochastic
benefit horizons see Yung-Pin Chen and Kwang-Wen Chu, "Tax-
Benefit Ratios and Rates of Return Under OASI: 1974
XXXXI (1974), 192-193 or Alan Freiden et al., "Internal
Rates of Return to Retired Worker-Only Beneficiaries Under
Social Security, 1967-70," Studies in Income Distribution,
No. 5 (Washington, D. C.: 1976), pp. 11-13.

25For example see Joseph A. Pechman et al., Social
Security: Perspectives for Reform (Washington, D. C.,
1968), pp. 233-234.
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accepts the belief that social security benefits are risk-

free?6 then the values of the discounting rates are
indicated.

To decide what constitutes benefits, researchers use
either an individual or family approach. When using an
individual approach, only those benefits paid directly to
the retired worker are considered to constitute the benefit
stream. When using the family approach, all benefits paid
based on a retired worker's contribution history are

217 Whether a

considered to constitute the benefit stream.
researcher uses an individual approach or a family approach .
is critical because of its impact on the valuation of
benefit streams.

The researcher must decide which type(s) of social
security benefits to analyze. To examine retirement

benefits only, adjustment must be made for other types

paid. The confounding type is survivor's benefits because

26For a discussion of the risk-free nature of social
security benefit streams see Aaron, pp. 75-78, P. A.
Diamond, "A Framework for Social Security Analysis,"
Journal of Public Economics, VIII (1977), p. 279, Martin
Feldstein, "Should Private Pensions Be Indexed?," Financial
and John B. Shoven (Chicago, 1983), pp. 219-220, Martin
Feldstein, "Social Security," The Crisis in Social
Security, ed. Michael J. Boskin (San Francisco, 1978), pp.
18-21, and Kaplan, pp. 132-133.

27For a discussion of the family approach see Carol T.
F. Bennett, "The Social Security Benefit Structure: Equity
Consideration of the Family as Its Basis," American
Economic Review Proceedings, LXIX (May, 1979) 227-231.
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no distinct survivor's trust fund is maintained. Most
researchers set aside a percentage of contributions as
though it were placed in a survivor's trust fund.?28 Others
assume the problem away.29

There are two types of covered employment in social
security: self-employment and nonself-employment. For the
same historical level of earnings, the contributions made
by a self-employed individual are only 75% of those made by
an employed worker and the worker's employer.

Additionally, self-employed individuals were not covered by
social security until 1950.

The gender of workers will impact the valuation of
benefit streams for at least two reasons. First, female
retirees, on average, live longer than comparable male
retirees. Second, retired female workers have been treated
favorably since the method of calculating their retirement
benefits, at one time, resulted in amounts higher than
those of comparable male retirees. Most research does
examine the treatment by social security of female workers
relative to that of male workers.

The previous discussion summarizes the complexity that

faces every researcher. The direction of the chosen

28por example, see Pechman, et al., p. 236.

29For example, see Chen and Chu, pp. 191, 193 and
Kaplan, pp. 127-128.
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assumptions can significantly alter the results in any
study.

Before exemplary valuation research is examined two
other research issues are discussed. First, there is an
implied relative valuation of collective benefits to
collective contributions for any retirement cohort and an
implied relative valuation for individuals composing that
retirement cohort.30 fThe cohort approach to valuation
allows comparison of the relative treatment of one
generation of retirees to another. The worth of such
comparisons is severely limited because it does not permit
examination of whether social security has treated various
groups of individuals composing cohorts differently.
Limitations of the cohort approach force researchers to
resort to the individual valuation approach; it makes
possible intra-cohort and inter-cohort comparisons of
specific homogeneous groups composing the cohorts. Such
analysis is important because, in addition to illuminating
other issues, it offers insight into which principle has
dominated the operation of social security, social adequacy

or individual equity.

30For a discussion of the cohort approach see Carolyn
L. Weaver, "The Economics and Politics of the Emergence of
Social Security: Some Implications for Reform," The Cato
Journal, III (Fall, 1983), pp. 363-364. For a discussion
of the individual approach see 0'Neill, pp. 175-177.
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The second critical valuation issue pertains to what
constitutes contributions: only those that a covered
worker actually makes or all those that support the covered
worker's benefit stream. Since social security is operated
as a pay-as-you-go system, in theory, all current
contributions are paid out as current benefits. Most
valuation studies use contributions that covered workers
actually make (the insurance approach) instead of those
that are made to support the potential retiree's benefit
stream. A notable exception was the seminal study done by
Feldstein.3!

Specific literature discussions will be presented
according to the technique employed. Only those research
findings pertinent to this research will be discussed.

A popular valuation technique is the benefit-cost

32 The benefit-cost ratio for an individual is found

ratio.
by discounting benefits to the date of retirement and
dividing this value by contributions compounded to the date
of retirement. This valuation technique is technically

correct because it explicitly considers the time value of

money and examines all relevant cash flows. The benefit-

31Martin Feldstein, "Social Security, Induced
Retirement, and Aggregate Capital Accumulation," Journal of
Political Economy, 82 (October, 1974), pp. 905-926.

32For a discussion of this methodology see George C.
Philippatos, Financial Management: Theory and Technigues
(San Francisco, 1973), pp. 115-119 or any standard
financial management text.
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cost ratio indicates the amount of benefits each dollar of
contributions generates at the point of retirement. From
the individual's perspective, the more this ratio exceeds
unity, the better.

Using ex post data Campbell and Campbell demonstrate a
positive effect of a decline in historical earnings upon
benefit-cost ratios for 1967 male retirees and a positive
effect of an increase in historical earnings upon absolute
dollar levels of benefits for this same group.33 They also
demonstrate positive effects upon benefit-cost ratios when
a family approach is used instead of an individual

ante data the authors project similar
0.35

approach.34 Using e

results for males expecting to retire in 201 Using

both ex post and ex ante data the authors find later

retirees have experienced, or will experience, a

deterioration in benefit-cost ratios vis-a-vis that of

earlier retirees.36
A critical assumption made in the study by Campbell

and Campbell pertains to the values used for compounding

contributions and discounting benefits. The compound rates

33co1in D. Campbell and Rosemary G. Campbell, "Cost-
Benefit Ratios Under the Federal 0ld-Age Insurance
Program," 0ld Age Assurance, ed. John R. Stark (Washington,
D. C., 1967), p. 74.

341biq.

3%1big., p. 77.

®1bid., pp. 74, 77.



22
used were yields on series E-bonds until 1963 and yields on

81 Since retirement dates

savings deposits thereafter.
examined were 1967 and later, discount rates used were
yields on savings accounts.38 The authors chose these
rates to represent the current yields from alternative
investment opportunities; it was their intent to place a
market value on the contribution and benefit streams.
Another noteworthy point is that the same rates were
applied to both the contribution and benefit streams; no
explicit consideration was given to the risk profiles of
either type of stream.

The findings of Campbell and Campbell support two
popular contentions about the social security program.
First, social adequacy and individual equity are both part
of the operating philosophy of the present social security
system. Second, certain groups of early retirees have been
treated more favorably than subsequent comparable ones.

The results of Campbell and Campbell are supported by
the research of Chen and Chu.3° Examining 1974 retirees by
using an "annuity certain" (nonstochastic benefit horizon)

approach and a "life annuity" (stochastic benefit horizon)

approach they observe the same effect of historical

311pid., p. 79.

381piq.

39Chen and Chu, pp. 189-206.
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earnings and family status on benefit-cost ratios as did
Campbell and Campbell.40 1, comparing 1974 retirees'
benefit-cost ratios to those expected by 2017 and 2021
retirees, a strict deterioration in the ratios is projected
for later retirees.%l

A major weakness in the Chen and Chu study is
inadequate attention devoted to the derivation of the
compounding and discounting rates. They used a constant 3%
value for both the compounding and discounting rates
without any economic justification for this choice. Aside
from this weakness, the balance of the study was well
conceived and implemented.

Further support is given to the Campbell and Campbell

1.42 Their findings support the

study by Pechman, et a
adverse effect of increases in historical levels of
earnings on benefit-cost ratios and propitious effects of
the family approach upon the ratios.43 Additionally,
Pechman, et al., find that female retirees have enjoyed

better benefit-cost ratios than their male counterparts.44

401pi4., pp. 196, 201.
4l1p34., pp. 201-205.
42Pechman, et al., pp. 231-250.
431pia., pp. 237-246.

441114,
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Choosing the appropriate compounding and discounting
rates proved a formidable task for the researchers. They
gave these rates two meanings: the rate of time preference

of consumption and the best market yield available to

45

investors. Recognizing that these rates probably do not

coincide, a range of rates from 3% to 10% was assigned.

Increases in the rates had an adverse effect upon the

benefit-~cost ratios.46

A more recent study by Myers and Schobe147?

supports
the results of previous studies. The benefit-cost ratios
for women have been, and will continue to be, better than
those for men,48 the family approach results in ratios
superior to those obtained by using the individual
approach,49 historically high income earners have had

50

smaller ratios than comparable lower income earners, and

the ratios of later retirees have been inferior to those of

comparable earlier re‘cirees.51

451bid., pp. 233-234.

461pida., pp. 237, 239, 242-243, 246.

47Robert J. Myers and Bruce D. Schobel, "A Money's
Worth Analysis of Social Security Retirement Benefits,"
Transactions, (1983), 31-43.

481pid., pp. 39, 41.

491pig.

501bid.

511pid.
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The compounding rates chosen by Myers and Schobel were
values assumed to be available on special social security
trust fund investments. Apparently no actual data exist on
these special trust fund investments for the period 1937-
1950; therefore, the authors selected 2.25% as the
compounding rate for this period. Actual rate experiences
on these special trust fund investments were used for
1951-1981, and projected rates were used for 1982 and
afterwards. The discount rates used were a constant 2%, an

estimate of the real rate of interest.52

A technique used to calculate intergenerational
transfers is the net present value where positive values
are interpreted as intergenerational transfers. The net
present value is found by subtracting the valuation of
contributions from the associated valuation of benefits.
The technique is technically sufficient because it
considers all cash flows and recognizes the time value of
money. Ozawa calculated intergenerational transfers for
1962-73 retirees who had followed maximum and 50% of

53 All retirees in Ozawa's study

maximum earnings paths.
enjoy positive intergenerational transfers. However,
historically high income earners experience the greatest

transfers, a result which supports the realization of the

521pid., pp. 32-33.

53Ozawa, p. 9.
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hypothesized benefits of the incorporation of the
individual equity principle into the social security
benefit structure. Further examination of Ozawa's data
reveals that if valuated benefit streams are divided by
valuated tax streams (benefit-cost ratios), then the
historically low income earner enjoys larger ratios than
comparable higher income earners. This finding supports
the realization of the hypothesized benefits of the
incorporation of the social adequacy principle into the
social security benefit structure. Another significant
finding is that even though a general decline occurs over
time in the percentage composition of total benefits by
intergenerational transfers, this trend is not absolute.

The computation of intergenerational transfers is
sensitive to compounding and discounting rates. Ozawa used
a constant 3%, the rate of real growth assumed for the
economy during the study period.54 Ozawa did not state why
the real rate of economic growth was chosen as the
compounding and discounting rates. The basis of choice may
be a theory of interest rates which states that all
interest rates consist of multiple components. One
component is the "pure interest rate" which is often

referred to in the literature as the "risk-free interest

541bid., pp. 7-8.
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rate."55 tne pure interest rate consists of a real
component and a price component. The real component is
supposed to mirror changes in real economic growth. Ozawa
compounded contributions at rates equal to the assumed real
growth rate of the economy plus actual inflation rates.
(The sum of these two is the pure rate of interest.) Thus,
Ozawa implies the proper method of valuing contributions is
to use risk-free rates. A question remains as to why she
assumed a constant rate over the study period instead of
using readily available ex post gross national product data
to use as an approximation for real economic growth. Note
the study did use actual inflation rates as part of the
compounding values.

The use of a constant real component as part of the
compounding rates is one of many weaknesses in the Ozawa
study. Others pertain to the period of compounding (years
instead of quarters or months) and to the use of a cohort
approach instead of an individual approach. Despite its
many weaknesses, the study is significant because it is one
of few which recognizes (even though implicitly) that
proper valuations of contributions should utilize risk-free

rates since associated benefit streams are risk-free.

55For a discussion of this theory see Edward D.
Zinbarg, "Modern Approach to Investment Risk," Readings in
Financial Management, eds. David E. Scott, Jr., et al. (New
York, 1982), pp. 75-76.
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Another effort at computing intergenerational
transfers was done by Parsons and Munro.%® The results
obtained by the authors are similar to Ozawa's. In
addition, the study shows retired female workers receive
greater intergenerational transfers than do male
counterparts, and even though the percentage composition of
total aggregate benefits by intergenerational transfers has
declined, the absolute dollar value has increased.57 A
distinguishing characteristic of this study is the values
assigned the compounding and discounting rates; yields from
short-term commercial paper were used.58

The final technique employed by researchers is the
internal rate of return. The internal rate of return
causes the valuation of contributions at retirement to
equal the valuation of benefits at retirement. The
strength of this method is that it considers all relevant
cash flows and recognizes the time value of money. 1In an
examination of retirees during the period 1967-1970,
Freiden, et al., found that retired female workers have
higher internal rates of return than their male

counterparts, and the internal rates of return for each

56Donald 0. Parsons and Douglas R. Munro,
"Intergenerational Transfers in Social Security," The
Crisis in Social Security, ed. Michael J. Boskin (San
Francisco, 1977), pp. 65-86.

571bid., pp. 75-18.

581piq4., p. 191.
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gender declines the later age 65 retirement occurs during

the study period.%? pgditionally, as historical earnings
increase, internal rates of return decline.60

In summary, the findings of the extant research
support the contentions that the social security benefit
structure favors retired female workers more than their
male counterparts, retirees with dependents more than those
without dependents, earlier retirees more than later
retirees, in absolute dollars, high income earners more
than lower income earners, and, in rates of return, low
income earners more than higher income earners. In most
cases, the major weakness of the research pertains to the
choices of compounding and discounting rates used in
valuations of contribution and benefit streams.

Crucial to this study is the concept of "a fair
return”" in the context of the social security progranm.
There should be some external criterion against which
returns from investment in social security can be adjudged
fair. The absence of a consensus regarding this criterion
has not prevented some from describing monthly social

security benefits as consisting of two components: a

59Freiden, et al., p.17.

601pid., p. 21.
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welfare component and an earned component.61 In the
literature it is common to observe the welfare component
described as intergenerational transfers; thus,
intergenerational transfers represent dollar returns in
excess of a fair return.

As has been emphasized previously, an external norm
for the measurement of fairness exists, at least
theoretically. If one accepts the risk-free nature of
social security benefits, then one would acquiesce to the
contention that a fair return norm would be the returns
experienced from investment in the risk-free fund. One of
few authors to recognize this external norm of fairness is

2 Kaplan does not commit totally to this norm

Kaplan.6
because real risk-free rates, as approximated by the real
returns on United States Treasury bills, historically have
been close to zero. 53
The major operational difficulty in using returns from
the risk-free fund as an external norm is identifying the
risk-free fund or a suitable surrogate for it. This has

been a formidable, if not impossible, task for

leor an example of this division of social security
benefits see Richard Greene, "On the Dole?," Forbes, (March
14, 1983), 44.

62kaplan, pp. 132-133.

831piq.
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researchers.64 1, practice, two market funds, Treasury
bills and Treasury bonds, are used as surrogates for the
risk-free fund. 1Included in the hypothetical collection of
investment alternatives discussed in Chapter I are Treasury
bills and Treasury bonds. Interpretation of results using
these two funds recognizes their shortcomings as surrogates
for the risk-free fund. 1In addition to comparing the
performance of investment in social security to that of
investment in the risk-free fund, comparisons should be
made to the performance of external risky norms. The
underlying logic of such comparisons is that they permit
examination for the "over-performance" of investment in
social security. Findings of over-performance would
indicate abnormalities in the social security payment
structure because beneficiaries are compensated for risk

not undertaken.

64For a discussion of the problems involved in
identifying appropriate risk-free surrogates see Eugene F.
Brigham, Financial Management: Theory and Practice, third
edition, (New York, 1985), pp. 279-281.
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CHAPTER III

ANALYTICAL GOALS®S

The suggestion by social security scholars (and
others) that some retired social security workers may have
enjoyed larger retirement annuities had they been permitted
to invest identical amounts contributed to the social
security program in alternative investments is empirically
examined in this research. This examination is implemented
by assuming that social security, at the time of initial
contributions collection (1937), offered covered workers a
collection of investment alternatives. Each covered worker
was permitted to select a single alternative from this
collection, and all of the worker's subsequent social
security contributions were assumed to have been placed in
the chosen alternative.

An important issue pertains to the assumed composition
of the collection of investment alternatives offered by
social security. Given the number of real and financial
assets and their linear ‘combinations, infinite
possibilities could have been included. Deciding the
composition of this collection may seem intractable

initially; however, the concept known as two-fund

65Much of the material in this chapter pertaining to
research methodology draws heavily from the work of C.
William Emory, Business Research Methods (Homewocod, Il1.,
1976), pp. 20-45.
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separation®® ca; aig in the decision-making process.
According to two-fund separation, an individual investor
has a utility maximizing portfolio which is a linear
combination of the market portfolio of risky assets and the
risk-free asset. Thus, while the number of possible
investment alternatives is still infinite (because of
linear combinations), the choices are always linear
combinations of only two assets, the risk-free asset and
the market portfolio of risky assets.

Therefore, the assumed composition of the collection
of investment alternatives should include surrogates for
the risk-free asset and for the market portfolio of risky
assets. Additionally, linear combinations of the
surrogates for the risk-free asset and the market portfolio
of risky assets should be included. In this research
conventional market benchmarks are included as surrogates
for the risk-free asset and for the market portfolio of
risky assets. 1In particular, United States Treasury bills

and Treasury bonds®7? are used as surrogates for the risk-

66por a discussion of two-fund separation three
sources are recommended. The standard reference is J.
Tobin, "Liquidity Preference as a Behavior Towards Risk,”
The Review of Economic Studies, February, 1958, pp. 65-86.
William W. Sihler, Financial Management: Text and Cases,
(Boston, 1987), p. 201 or Thomas E. Copeland and J. Fred
Weston, Financial Theory and Corporate Policy, second
edition, (Reading, Ma., 1983), p. 174.

61rhe use of Treasury bonds as a surrogate for the
risk-free fund is a questionable procedure because these
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free asset, while the Standard and Poor's 500 (S & P 500)
Composite Index and the Center for Research on Security
Prices' (CRSP) Value Weighted Index are used as surrogates
for the market portfolio of risky assets.68 Thus, the
choices assumed to have been included in the hypothetical
collection of investment alternatives are Treasury bills
and bonds, the S & P 500 Composite Index, the CRSP Value
Weighted Index, and a portfolio consisting of equal
investments in Treasury bills and the S & P 500 Composite
Index.

In this research, homogeneous groups of retired social
security workers are examined. When relative valuations of
expected benefits to associated contributions are made for
a particular group, the results apply to all members
composing the group. Additionally, the calculated relative
valuations are population parameters. This implies that

the central proposition of this study, that some retired

instruments have long terms to maturity. Their ex post
real returns are subject to large fluctuations which are
caused by price risk and unanticipated inflation. Thus,
while Treasury bonds have essentially no default risk,
their returns are still subject to other types of risk.
The use of Treasury bonds as a surrogate for the risk-free
asset is done at the recommendation of Eugene ¥F. Brigham.
See Brigham, pp. 279-281.

68Each of the surrogates used for the market portfolio
of risky assets 1s a value-weighted index, a characteristic
possessed by the true market portfolio of risky assets.
Additionally, each of these surrogates assumes that
dividends are reinvested back into the surrogate; that is,
there are no money payoffs from investing in the surrogates
until retirement. Also, investment amounts placed in all
surrogates are assumed to accumulate tax-free.
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social security workers could have had larger retirement
annuities had they been allowed to invest social security
contributions in alternative investments, can be examined
without hypothesis testing.

In addition to examining the alternative investment
proposition, others are examined. Among these are
propositions which state that the social security benefit
structure favors: (1) retired female workers more than
their male counterparts, (2) earlier retirees more than
comparable later retirees, and (3) historically lower
income earners more than comparable higher income earners.

The last proposition is examined by decomposing it
into two component propositions. The first is related to
the incorporation of the social adequacy principle into the
social security benefit structure. Specifically, this
incorporation is supposed to result in higher imputed rates
of return for historically lower income earners. The
second is related to the incorporation of the individual
equity principle into the social security benefit
structure. Specifically, this incorporation is supposed to
result in higher dollar returns for historically higher

income earners.
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CHAPTER IV
METHODOLOGY AND DATA

This chapter describes the research model used to
examine the propositions stated in Chapter III. The
description of the model includes simplifying assumptions,
their implications, and specific research techniques.

After the discussion of the model the data is presented.
Model

The major goal of this research is the examination of
the proposition which states that had contributions made to
the social security program been placed in alternative
investments, then some retirement annuities would be larger
than those offered by social security. Given this goal,
only assumptions pertaining to relative valuations of
expected social security benefits and associated
contributions need be made.

The following assumptions are part of the research
model:

1. The expected real level of benefits for
all retired social security workers®® is constant
from the month of retirement and is risk-free.

697 retired social security worker is an individual
who has retired as a result of having worked the requisite
length of time in covered employment and at the requisite
level of covered employment.
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2. No retired social security worker has
ever drawn any other type of social security
money benefits. Additionally, no survivor or
auxiliary benefits are payable.

3. Each worker who contributes to the
social security program was born in January and
retires upon attainment of age 65.

4. Each retired social security worker
examined will have experienced a continuous,
uniform work history as an employee starting with
1937 and will have worked only in employment
covered by social security.

5. Total contributions include those made
by the covered employee and those made by the
covered employee's emplovyer.

6. Each retired worker's mortality
experience matches the ex ante expectations
(formed at the time of retirement) of the retired
worker's gender and retirement cohort.

7. There are no income taxes in the social
security world.

8. Social security offers all covered

workers a selection of investment alternatives to

which they can choose to direct their

contributions. Once a choice is made by covered

workers no change can be made.

The impact of assumption one is to establish real
levels of risk-free benefits for social security retirees.
Once an eligible worker’® retires, month-to-month benefits
are constant in real terms and will be paid throughout the
individual's retirement horizon.

Assumption two implies that the only relevant type of

benefits used in the valuation of expected benefit streams

T0xn eligible worker is one who has worked long enough
in social security covered employment and at levels large
enough to qualify for retirement benefits.
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is retirement benefits. By implication, all contributions
to the 0l1d Age and Survivors Insurance (OASI) trust fund
are assumed to support benefits for retired social security
workers. PFactored out of this study are the impacts of
survivor, auxiliary, disability, hospital, and pre-
retirement social security money benefits,’1

Assumption three is significant because it partially
defines covered workers' social security investment and
benefit horizons (the ending and beginning of each,
respectively). This assumption also identifies retirement
dates to be examined. Another implication is that since
retirement is assumed to occur only at age 65, there will
be neither decreases in retirement benefits because of
early retirement nor increases in retirement benefits
because of delayed retirement.72

Assumption four impacts retired workers' social
security investment horizons. 1In this study all covered

workers have investment horizons with the same beginning

71Separate trust funds are maintained for the
disability and healthcare programs administered by social
security. Specified amounts of contributions are set aside
for these funds.

72Early retirement for eligible workers is when
retirement occurs before age 65. Early retirement results
in reduction of nominal benefits compared to what would be
received if retirement occurred at age 65. Delayed
retirement for eligible workers is when retirement occurs
after age 65. Delayed retirement results in increases in
nominal benefits compared to benefits received had
retirement occurred at age 65.
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date (1937). Assumption four factors out of this study the
consideration of self-employed workers.

Assumption five is significant because of its impact
on contribution streams. For valuation purposes this
research considers as relevant contributions not only those
reflected on covered workers' tax records, but also, those
made by covered workers' employers as a result of the
covered workers' employment.

Assumption six helps to establish social security
retirement horizons. By implication these horizons are
nonstochastic. Another implication of this assumption is
that the relevant life expectancy for a retired social
security worker is that observed at the worker's date of
retirement.

Assumption seven is significant because it has a
positive impact on valuations of both contribution and
expected benefit streams. This assumption factors out the
impact of income taxes.

Assumption eight is of paramount importance in this
research; it directly impacts valuations of contribution
streams. The valuations are a function of investment
alternatives chosen by individuals. This assumption
precludes movement from one investment alternative to
another; therefore, the choice made at the beginning of an

individual's covered employment is permanent.
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Specific techniques employed in this research are the
benefit-cost ratio (BCR) and the net present value (NPV).
A BCR and NPV are calculated for each individual examined.

Specifically, the following values are calculated:

L [t
bx 2 | 1/(1 + Re,)
t=1 L?=1
BCRJ.T = — ; (1)
S 7
c (1 + r,.)/(1 + I,)
t=1 °© | k=t+1 k li
and
: 3 el
NPV.,=b x M 1/(1 + R )| c (1+4r, )/ (1+I,); (2)
JT t=1 |z=1 Fz'l {27 "t g=t+1K k
~ |
Where:

BCR.,, is the benefit-cost ratio for individual j retiring
at time T;

b is the real monthly benefit amount that individual jJ
retiring at time T will receive;

L is the expected benefit horizon in months of individual j
retiring at time T;

z is a specific month in the benefit horizon of individual
j retiring at time T;

RFz is the real risk-free rate applicable in month z;
T is the end of individual j's social security investment

horizon and the beginning of individual j's social security
benefit horizon;

C, is the real contribution amount made in guarter t=k by
individual j retiring at time T;

k is a specific quarter in the social security investment
horizon of individual j retiring at time T;

r, is the nominal rate being used to value contributions in
guarter k;
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Ik is the inflation rate in quarter k and;

NPV;T is the net present value for individual j retiring at
time " T;

The numerator of equation (1) and first term of the
right hand side of equation (2) represent the valuation at
time T of expected real social security benefits for
individual j, where the valuation is made utilizing
projected real risk-free rates. The denominator of
equation (1) and the second term of the right hand side of
equation (2) represent the valuation at time T of the real
contributions associated with the benefit stream for
individual j retiring at time T. The valuation of the
contribution streams is made utilizing real rates implied

by the chosen investment alternatives.
Data

Tables A-1, A-3, A-5, A-7, and A-973 contain
valuations of real contributions for eligible workers
retiring at age 65 in each of the years, 1940-1985. (These
tables are derived from data contained in Tables A-2, A-4,
A-6, A-8, and A-10 which will be discussed in detail.)
Valuations found in Tables A-1, A-3, A-5, A-7, and A-9 are
computed for covered workers who follow: (1) maximum

earnings paths, (2) 75% of maximum earnings paths, (3) 50%

73All data referred to in this section are found in
the Appendix in Tables A-1 through A-30.
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of maximum earnings paths, and (4) 25% of maximum earnings
paths. Valuation rates used in each of these tables are,
respectively: (1) Treasury bill yields, (2) Treasury bond
vields, (3) S & P 500 Composite Index yields, (4) CRSP
Value Weighted Index yields, and (5) yields from a
composite portfolio consisting of egual investments in
Treasury bills and in the S & P 500 Composite Index. These
yields reflect the assumed alternative investments that
were made available to covered workers at the beginning of
their social security investment horizons. The choices
assumed offered are guided by the two-fund separation
principle which states that an individual, irrespective of
risk preference, chooses as an investment portfolio some
linear combination of the market portfolio of risky assets
and the risk-free asset.

Two funds were chosen as surrogates for the risk-free
asset: United States Treasury bills and United States
Treasury bonds. Neither of these are perfect surrogates
for the risk-free asset because both are inherently
risky.74 However, conventional research (and this
research) utilizes them as surrogates primarily because
they are default-free, a quality that the risk-free asset

possesses.

T4por a discussion of this inherent risk see Brigham,
pp. 279-281.
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Two funds were chosen as surrogates for the market
portfolio of risky assets: The S & P 500 Composite Index
and the CRSP Value Weighted Index. Like the surrogates
used for the risk-free asset, the two chosen for the market
portfolio of risky assets are inherently weak. This
weakness is caused by the failure of the surrogates to
contain all components of the market portfolio of risky

assets, a weakness discussed thoroughly by Rol1.75 The

market portfolio surrogates chosen for this study are those
used by conventional researchers. A feature which makes
them appealing is their value-weighted characteristic; this
characteristic is possessed by the true market portfolio of
risky assets.

The Treasury bill, Treasury bond, S & P 500 Composite
Index, inflation, and Consumer Price Index (CPI) data used
in this study are taken from an often quoted source by

Ibbotson Associates.76

The CRSP Value Weighted Index data
were obtained on May 15, 1986, through The University of

Tennessee at Knoxville's Computer Files.

T5Richard Roll, "A Critique of the Asset Pricing
Theory's Tests," Journal of Financial Economics, (March,
1977), 129-1176.

76Ibbotson Associates, Stocks, Bonds, Bills, and
Inflation: 1987 Yearbook, (Chicago, 1987), pp. 127, 124,
119, 128, and 145, respectively.
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Tables A-2, A-4, A-6, A-8, and A-10 contain valuated

contributions (and the inputs77

used to calculate them) for
covered workers following maximum earnings paths. To read
these tables, note that social security contributions are
paid at the end of each quarter. Thus, the value of
compounded contributions in any quarter is found by taking
the previous quarter's cumulative compounded value,
multiplying it by one plus the relevant total security
yield (nominal rate) for the current quarter, dividing this
amount by one plus the inflation rate for the current

quarter,78

and finally, adding this amount to the real
contributions made at the end of the current gquarter. For
example, in Table A-2, the compounded value for the second
quarter of 1938, 88.29, is found by evaluating the

following expression:

73.62(1.0001)/(1.000) + 14.66.7°

77The compounding values and inflation rates shown in
Tables A-2, A-4, A-6, A-8, and A-10 are derived from data
bases which display data on a monthly basis. To derive the
quarterly data shown in these Tables, the values of one
plus the monthly rate for each of the three months
composing a particular quarter is found. Next, the product
of these three values are obtained. From each of these
products one is subtracted to obtain the rate shown in the
tables for each qguarter.

78The reader should note that by dividing
contributions compounded using nominal rates by 1 plus the
appropriate inflation rate, compounded values will always
be in constant dollars.

797he evaluations of some expressions presented in
this chapter may yield values which differ a few cents from
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Where:
73.62 is the cumulative real compounded (at Treasury bill
yields) value of contributions through the end of the first
gquarter of 1938;

1.0001 is 1 plus the total Treasury bill yield (.0001) for
the second quarter of 1938;

1.0000 is 1 plus the inflation rate (.0000) for the second
quarter of 1938; and

14.66 is the real contribution amount made by a maximum
earner at the end of the second quarter of 1938.

While Tables A-2, A-4, A-6, A-8, and A-10 contain
valuated contributions for covered workers following
maximum earnings paths (maximum contributors), Tables A-1,
A-3, A-5, A-7, and A-9 contain valuated contributions for
covered workers who follow maximum, 75% of maximum, 50% of
maximum, and 25% of maximum earnings paths. The valuated
contributions for covered workers who follow nonmaximum
earnings paths is found by multiplying the entries for the
maximum contributor by the appropriate percentage. For
example, if a covered worker follows a 25% of maximum
earnings path, then the 1985 entry found in Table A-1 for
this worker, 2322.69, is found by multiplying the 1985
maximum contributor entry, 9290.76, by 25%. The nonmaximum
contribution is a constant percentage of the per period
maximum contribution.

values to be compounded, that is, maximum real

contributions found in the third column of Tables A-2,

the tabulated values. These variances may occur because
input data presented in the tables are rounded.
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A-4, A-6, A-8, and A-10 are derived using Tables A-11

through A-15. Table A-11 contains real quarterly

contributions®0 pade to the social security program (after
administrative costs) for the years 1937-1984. Values in
Table A-11 are obtained by deflating nominal values in
Table A-12 by the appropriate gquarterly price index value®l
found in Table A-13. For example, the fourth quarter,
1952, maximum earnings case value found in Table
A-11 (13.93) is computed by dividing the fourth quarter,
1952, maximum case value (26.43) found in Table A-12 by the
fourth quarter, 1952, entry (1.897) found in Table A-13.
The nominal values shown in Table A-12 are found by
using the data in Tables A-14, A-15, and A-16. Table A-14
contains various earnings paths being tested in this
research. Table A-15 shows actual administrative costs (as
a percentage of OASI tax collections) of operating the OASI
programs. Table A-16 contains combined employer-employee
contribution rates that support the OASI programs.
Contribution rates that support programs other than OASI

have been excluded from the totals in Table A—16.82

8oDollar values in this study are expressed in
January, 1937 dollars. This base is used because this date
is when social security contributions were first collected.

81Quarterly price index data are derived by averaging
the price index for each of the months in a particular
gquarter.

821, derive the percentage of contributions that
supports the OASI programs is a simple task because the
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Entries in Table A-12 are found by multiplying
quarterly earnings in Table A-14 by corresponding
contribution rates in Table A-16 and then multiplying these
values by one minus the average of administrative costs in
Table A-15 (.021 is the average value).83 For example, the

fourth gquarter entry for the maximum case of 1946 (14.68)

is found by evaluating the following expression:
750(.02)(1-.021)

Where:

750 is the maximum quarterly earnings for the fourth
quarter, 1946;

.02 is the combined employer-employee contribution rate for
the fourth quarter, 1946; and

1-.021 is the percentage of nominal contributions available
for valuation after administrative costs.

Tables A-17 through A-30 are used to calculate present
values of benefit streams associated with various

contribution streams. Tables A-17 and A-18 contain

amounts that support programs other than OASI are
specified. However, it is impossible to set aside the
exact amounts that support the survivors portion of OASI
since no separate trust fund is maintained for this
program. Therefore, it is assumed in this research that
all contributions that support the OASI programs support
only the 0ld Age (retirement) portion of OASI.
Interpretation of results recognizes the implication of
this assumption.

83pdministrative costs are excluded from
contributions. Even though it is assumed social security
allows covered workers investment alternatives, there are
still administrative costs associated with making available
and managing these alternatives. It is assumed these costs
are paid for in nominal dollars upfront, much like a front-
end loading mutual fund.
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discounted benefit streams for men and women, respectively.
These tables were derived under the assumption that future
real risk-free rates equal the average historical real

yvield on one-month Treasury bills, B84

Tables A-19 and A-20
also contain discounted benefit streams for men and women,
respectively. These tables were derived under the
assumption that future real risk-free rates equal the
average historical growth rate of real gross national
product (GNP).85

To obtain the values in Tables A-17 through A-20, the
real values of the various benefit streams must be derived.

Tables A-21 and A-22 contain these needed real values for

men and women, respectively. Real values in Tables A-21

84rhis procedure was used to forecast real risk-free
rates for two reasons. First, in this research Treasury
bills are used as a surrogate for the risk-free asset.
Therefore, the expected real yields on Treasury bills
should be used as real risk-free discount rates. Second,
since social security benefit horizons examined in this
research are up to 230 months in length, then long-term
real risk-free rates must be employed. Ibbotson Associates
(See Ibbotson Associates, p. 76.) determined that the long-
term real yield on Treasury bills drifts toward its
historical average.

85The employment of this procedure to forecast real
risk-free rates is related to the theory of interest rates
which states that the expected real risk-free component of
interest rates is equal to the expected growth rate of real
GNP. (See the discussion on pp. 26-27.) Since social
security benefit horizons examined in this study are long-
term, then the expected long-term growth rate of real GNP
must be used to discount benefit streams. It is assumed in
this research that the best estimate of the long-term
growth rate of real GNP is the average historical growth
rate of real GNP, the same assumption made in the Ozawa
research (see Ozawa, p. 7).
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and A-22 are derived by using data in Tables A-23 and A-24.

Tables A-23 and A-24 contain nominal monthly benefits for

men and women, respectively.86 peflating each of these
values by the corresponding value in Table A-25, the
January CPI,87 ljeads to values found in Tables A-21 and
A-22. For example, the entry for the 1985 male maximum
earner retiree (95.77) is found by dividing the
corresponding nominal value in Table A-23 (717.20) by the
1985 CPI (7.489) found in Table A-25.

The final values needed to calculate discounted
benefit streams are the annuity values contained in Tables
A-26 and A-27. These are found by evaluating the following
expression:

1/r-1/(r(1 + )%,
which is the valuation expression for an annuity. In this
expression r is the applicable monthly discount rate and t
is the number of expected payment months. Values for r are
shown in Tables A-28 and A-29. The values in Table A-28

are derived by forecasting future real risk-free rates as

86rhe data in these two tables were calculated
especially for this study by Jack Spann, Reconsideration
Specialist, Social Security Program Service Center,
Birmingham, Al.

87an assumption in this study is that benefits for all
social security retirees are frozen at initial real levels.
since all retirees are assumed to retire in January of each
year, then the January CPI must be used to calculate real
monthly benefit amounts that will be in effect throughout a
retired worker's benefit horizon.
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the average historical real yield on one-month Treasury
bills. The values in Table A-29 are derived by forecasting
future real risk-free rates as the average historical
growth rate of real GNP. Values for t are shown in Table
A-30. In this study expected benefit horizons are equated
with life expectancies (in months) beyond age 65 of the
retirees' gender and cohort.

Discounted benefit streams in Tables A-17 and
A-18 are found by multiplying corresponding entries in
Tables A-21 and A-22 by corresponding annuity factors in
Table A-26. For example, the 1985 maximum female entry
found in Table A-18 is 21508.41. This value is found by
multiplying the 95.77 entry in Table A-22 for the 1985
maximum case female retiree by the 224.58 entry found in
Table A-26 for the 1985 female retiree.

Discounted benefit streams in Tables A-19 and
A-20 are found by multiplying corresponding entries in
Tables A-21 and A-22 by corresponding annuity factors in
Table A-27. For example, the 1985 maximum female earner
entry found in Table A-20 is 16726.16. This value is found
by multiplying the 95.77 entry in Table A-22 for the 1985
maximum case female retiree by the 174.64 entry found in
Table A-27 for the 1985 female retiree.

Tables A-1 through A-30 provide exactly the data
needed for examining the propositions stated in Chapter

III. The most important data are those contained in Tables



A-1, A-3, A-5, A-7, A-9, and A-17 through A-20. The data
in these tables are used to calculate benefit-cost ratios
and net present values. These calculations are presented

and analyzed in Chapter V.

51
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CHAPTER V

RESULTS, ANALYSIS, AND IMPLICATIONS

Results

Relative valuations of benefit streams to associated
contribution streams which are necessary for the
examination of the propositions stated in Chapter III are
presented in a series of tables in this chapter. The
tables are grouped into sets according to each assumed
jnvestment alternative used to valuate contributions and to
the method employed to forecast risk-free rates that are
used to valuate benefit streams. There are two sets for
each assumed investment alternative, each consisting of
four tables. The first set is derived assuming that risk-
free rates are forecasted by the historical average of real
yvields on one-month Treasury bills. The second set is
derived assuming that risk-free rates are forecasted by the
historical average growth rate of real GNP. The first two
tables of each set contain benefit-cost ratios for men and
women, respectively. The last two contain net present
values for men and women, respectively. Within each table
are five columns; the first column contains years of
retirement, which range from 1940 through 1985. (The

reader should recall that by assumption, retirement occurs

in January of each year.) The next four columns contain
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relative valuations for those retirees who follow maximum,
75% of maximum, 50% of maximum, and 25% of maximum earnings
paths, respectively. By assumption, covered workers being
examined in this study are those who follow particular
contribution paths with no deviations. This assumption may
disturb some readers since few covered workers follow a
contribution path without deviation. However, neither the
integrity of this research nor its completeness is
compromised by making this assumption. In this research
the implied treatment by the social security benefit
structure of hypothetically retired social security workers
is being examined, not the treatment of actual retirees.
Since there exist infinite possibilities for contribution
paths, exemplary ones are chosen, and valuations of those
not chosen are deduced. These deductions are made
possible, hypothetically, by the incorporation of the
operating principles of social adequacy and individual
equity into the social security benefit structure. Social
adequacy guarantees the ordinal placement of benefit-cost
ratios, and individual equity guarantees the ordinal
placement of net present values. For example, relative
valuations for covered workers contributing a constant 80%
of the maximum level of contributions are not explicitly
calculated. However, by implication the relative
valuations fall ordinally between those for the maximum and

the 75% of maximum contributors. Typically, two
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contribution levels are chosen for research of this type;
four were chosen in this research for thoroughness.

Table 1 through Table 4 contain benefit-cost ratios
and net present values derived from contributions valuated
using Treasury bill yields and from benefit streams
valuated using risk-free rates forecasted as the historical
average real yield on one-month Treasury bills. In Table 1
and Table 2 all benefit-cost ratios are greater than unity.
Clearly, all covered workers who choose the Treasury bill

alternative make an inferior choice.88

The inferiority of choosing the Treasury bill
alternative is also revealed by examining Table 3 and
Table 4. The net present values are positive for all

covered workers irrespective of gender or year of
retirement.89
Important observations can be made by examining Table

1 through Table 4. Without exception, retired female

88p¢ previously discussed, deductions can be drawn
about benefit-cost ratios of retired workers whose
contribution paths fall between the paths examined because
of the incorporation of the social adequacy principle into
the social security benefit structure. Hypothetically,
this incorporation guarantees that benefit-cost ratios
increase (for comparable cases) as the level of
contributions decrease. In Table 1 and Table 2 each
retiree who is a maximum contributor has a benefit-cost
ratio that exceeds unity; therefore, by implication every
retired worker's benefit-cost ratio also exceeds unity.

89¢rom footnote 88 we know that the net present value
of each member of the universe of covered workers is
greater than zero because all benefit-cost ratios are
greater than unity.
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: founded at Treasury
Bill Yields and Benefits Are Discounted at Rates

Equal to the Average Historical Real Yield on

Benefit-Cost Ratios for Women Who Have Retired
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workers enjoy greater benefit-cost ratios and net present
values than their male counterparts. These findings

support the work of Pechman, et al.,®® myers and Schobel,?!

and Parsons and Munro.92

The significance of this
observation is that the social security benefit structure
discriminates between two retirees who are alike in every
respect (that is, born on the same date and follow the same
contribution path) except gender. There are at least two
reasons for this empirically manifested discrimination.
First, Table A-23 and Table A-24 in the Appendix for years
1962-1977, show that nominal benefits for retired female
workers are higher than those for their male counterparts.
This unequal treatment was remedied in 1978 when nominal
benefits for each gender were equalized. However, unegual
nominal benefits only partially explain observed
differences in benefit-cost ratios and net present values.
Differences in life expectancies after attainment of age 65
provide the balance of the explanation. The life
expectancy of female retirees is greater than that of their
male counterparts. If social security desired to implement

a more egalitarian benefit structure, a major issue that

90pechman, et al., pp. 237-246.
91Myers and Schobel, pp. 39, 41.

92Parsons and Munro, 75-78.
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would have to be addressed is unequal life expectancies of
genders.93

An examination of Table 1 and Table 2 reveals absolute
increases in benefit-cost ratios as the level of historical
contributions declines. This observation is significant
because it supports the realization of the hypothetical
benefits of the incorporation of the social adequacy
principle into the social security benefit structure. This
finding also supports the research of Campbell and

Campbell,94 Chen and Chu,95 Pechman, et al.,96

and Myers
and Schobeng.

A significant finding is revealed by examining data in
Table 3 and Table 4. Supposedly, the incorporation of the
individual equity principle into the social security
benefit structure guarantees that the historically highest
income earner will have the largest net present value. The

realization of this guarantee is supported absolutely in

Table 4 (retired female workers). However, its realization

93Adjustments of benefits for men and women because of
variances in life expectancies may not be an option
available to social security. Adjustments of this nature
are not available in the private sector; there remains a
guestion as to whether it is available in the public
sector.

94Campbell and Campbell, p. 74.

95Chen and Chu, pp. 196, 201.
96Pechman, et al., pp. 237-246.

97Myers and Schobel, pp. 39, 41.



61
is supported in Table 3 (retired male workers) only through
the 1984 year of retirement. 1In 1985 there is an increase
in net present values between the maximum case retired male
worker and the 75% of maximum case retired male worker.98
In the "anomalous" year, support for the ordinal placement
of net present values implied by the incorporation of the
individual equity principle into the social security
benefit structure is found for contribution paths below the
75% of maximum level. The most curious aspect of the
observed lack of absolute support is that social security
has not publicized departure from strict adherence to the
individual equity principle, at least in the visible public
record. The departure may be an inadvertent occurrence
brought about when social security revised benefit formulas
to amend the mistake that doubly adjusted for inflation.
The sacrificing of individual equity in extreme cases may
have accidently been incorporated into the adjusted
formulas. As is demonstrated later, variations in

valuations of contribution streams result in more anamolous

98This finding raises a question about the safety of
assuming the ordinal placement of net present values
implied by the individual equity principle. Some
researchers derive net present values for only two levels
of contributions; for example, for the maximum and 50% of
maximum levels. Subsequently, they assume information about
the net present values associated with those levels not
explicitly examined. (See Ozawa, p. 9.) Had only two
levels of contributions, such as the maximum and 50% of
maximum levels, been examined in this research, then the
"aberration” in the ordinal placement of net present values
would not have manifested in Table 3.
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years like the one observed in Table 3. Aside from the
observed departure from strict adherence to the individual
equity principle, other results in Table 3 and Table 4

generally support those of Campbell and Campbell,gg

100 101

Ozawa, and Parsons and Munro.
Another proposition discussed in Chapter III pertains
to the relative treatment by the social security benefit
structure of earlier retired covered workers vis-a-vis that
of later counterparts. Though the results are not
absolute, the proposition that earlier retired covered
workers have been treated more favorably is generally

supported by results contained in Table 1 through Table 4.

This finding supports the research of Campbell and

103 1 104

Campbell,102 Chen and Chu, and Myers and Schobe

The results in Table 3 and Table 4 reveal
implementations of revisions in benefit formulas. For
example, the first major revision occurs for benefits paid

105

in 1951. Clearly, there is a dramatic increase in net

99Campbell and Campbell, p. 74.

100Ozawa, p. 9.

101Parsons and Munro, pp. 75-78.
102Campbell and Campbell, pp. 74, 77.
103chen and Chu, pp. 201-205.
1°4Myers and Schobel, pp. 39, 41.

105U. S. Department of Health and Human Services,
Social Security Administration, Social Security Bulletin:
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present values in both tables from 1950 to 1951. The next
major increase, that in 1973, results from double
adjustment for inflation in the benefit formulas. The last
major revision, that in 1982, causes the expected benefits
of retirees born in 1917, the first "notch babies," to
decline. This revision incorporates a downward adjustment
of benefits to remove excess payments created by the
technical error that doubly adjusted for inflation (caused
by the 1972 social security amendments).

A brief summary of the findings in Table 1 through
Table 4 is in order. First, investment in Treasury bills
ijs inferior to investment in social security. Second, the
social security benefit plan has been structured to insure
the realization of the hypothesized benefits of the social
adequacy principle. However, the more recent history of
the plan does not insure the realization of the
hypothesized benefits of the individual equity principle.
Third, the plan favors retired female workers over their
male counterparts. And finally, earlier retired covered
workers generally have higher expected returns from
investment in social security than comparable later ones.

The next set of tables, Table 5§ through Table 8, is
derived assuming covered workers choose the Treasury bill

alternative and real risk-free rates are forecasted by the

Annual Statistical Supplement, 1982 (Washington, D. C.,

S ———————

1983), pp. 4-7.
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historical average growth rate of real GNP. The results
observed in these tables are similar to those observed in
the first four tables. All benefit-cost ratios exceed
unity, and all net present values are greater than zero,
findings which support the desirability of investing in
social security. Earlier retired covered workers generally
are treated better by the social security benefit plan than
comparable later ones. Female covered workers fare better
by investing in social security than do their male
counterparts. The benefits implied by the incorporation of
the social adequacy principle into the social security
benefit plan are observed without exception in Table 5 and
Table 6. That is, as historical earnings decline, benefit-
cost ratios increase. However, as valuations of benefit

106

streams decline relative to valuations of contribution

streams107

more anamolous years such as the one found in
Table 3 (see p. 57, 1985) are found in the net present
value results (Table 7 and Table 8). These are observed
for years 1984 and 1985 in Table 7 and for 1985 in Table 8.

(Further discussion about these anamolous years occurs

later in the chapter.) The results in Table 7 and Table 8

106The decline occurs because the rates of discount
increase. See Tables A-28 and A-29 in the Appendix.

107Note that valuations of contribution streams do not
change from those in the first set of tables, only
valuations of benefit streams change.
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generally support the research of Ozawa,l08 o w11 as
others. A direct reference is made to the Ozawa study
since she calculates net present values which utilize
benefit streams valuated at rates equal to the average
historical growth rate of real GNP, the same rates used to
valuate benefit streams which were used to calculate net
present values found in Table 7 and Table 8.

Table 9 through Table 12 are derived under the
assumption that covered workers choose the Treasury bond
alternative and that benefit streams are valuated using
discount rates equal to the historical average of real
vields on one-month Treasury bills. The results clearly
demonstrate the desirability of investing in social
security vis-a-vis investing in Treasury bonds. All
benefit-cost ratios are greater than unity, and all net
present values are positive. Additionally, the results
support absolutely the realization of the hypothesized
benefits of the incorporation of the social adequacy and
individual equity principles into the social security
benefit plan, favorable treatment by the benefit plan of
retired female workers over their male counterparts, and
the generally favorable treatment by the benefit plan of
earlier retirees over comparable later retirees. An

interesting observation is made by comparing the results in

1085zawa, p. 9.
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Table 9 through Table 12 with those in Table 1 through
Table 4 (see pp. 55-58). 1In general, the valuations of
contributions using Treasury bond rates are less than those
using Treasury bill rates. Opposite results might be
expected since Treasury bonds should possess maturity
premiums that Treasury bills do not. Therefore, on
average, eX post returns from investment in Treasury bonds
should exceed ex post returns from investment in Treasury
bills; this was not the finding. Since Treasury bills are
short-term and Treasury bonds are long-term, the returns on
Treasury bonds are exposed to more price risk and
unanticipated inflation than returns on Treasury bills.
Obviously, the usage of Treasury bills as the surrogate for
the risk-free asset is a better choice than using Treasury
bonds as the surrogate.

Results in Table 13 through Table 16 are also derived
assuming that the chosen alternative is Treasury bonds, but
that risk-free rates are forecasted by the average
historical growth rate of real GNP. Conclusions drawn from
these results are similar to those drawn from the results
contained in Table 9 through Table 12 with one exception;
the realization of the hypothesized benefits of the
incorporation of the individual equity principle into the
social security benefit plan is not observed without
exception. The exception is observed in Table 15 when

comparing 1985 maximum male retirees to 1985 75% of maximum
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male retirees. The decrease in valuated benefits (because
of an increase in discount rates) causes the exception.

The next set of tables, Table 17 through Table 20,
contains relative valuations derived assuming that covered
workers choose the S & P 500 Composite Index alternative
and assuming risk-free rates are forecasted by the average
historical real yield on one-month Treasury bills. This
investment alternative is a surrogate for the market
portfolio of risky assets. Generally, one should expect to
find that, on average, returns from investment in social
security, a risk-free alternative, are inferior to returns
from investment in this surrogate.

The values in these tables reveal results that are
generally opposite to those that should be expected. Out
of 184 cases of retired male workers examined, only 19
groups would have been better off by choosing the S & P 500
Composite Index. Out of 184 cases of retired female
workers examined, only one group would have been better off
by choosing the surrogate. (The easiest way to identify
these groups is to examine Table 19 and Table 20 for
negative entries.)

When the size of the discount rates is increased as it
is in Table 21 through Table 24 (discount rates equal the
average historical growth rate of real GNP), there is an

increase in the number of inferior results (investment in
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the surrogate would have been a better choice). However,
of 368 possible results, only 52 are inferior.

The results contained in Table 17 through Table 24
demonstrate that inferior results are a function of: (1)
date of retirement, (2) gender, and (3) level of historical
earnings. The dependency of inferior results on time of
retirement is caused by at least two factors: (1) the
lengthening of social security investment horizons, and (2)
variations in benefit formulas. The first inferior result
did not occur until 1962, the time at which investment
horizons had increased from 3 years to 23 years. The
underlying connection between increases in investment
horizons and deteriorations in benefit-cost ratios and net
present values is that, ceteris paribus, greater
contribution streams are supporting the same level of
benefit streams. If the ceteris paribus assumption is
abandoned, and benefit levels are allowed to increase,
(which is what happens in 1972) then the progression toward
more inferior results can be reversed. The examination of
relative valuations subsequent to 1972 contained in Table
17 through Table 24 reveals such a reversal. The effects
of revisions in benefit formulas (assuming they result in
benefit increases) can overcome the adverse effects of
lengthening investment horizons. If benefit levels are
subsequently allowed to decline, as in 1982, then benefit-

cost ratios and net present values subsequently decline.
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Inferior results manifest for retired female workers
after they manifest for retired male workers. The reason
for this occurrence, of course, is that valuations of
benefit streams for retired female workers are greater than
those of their male counterparts. A greater length of time
is needed before valuations of contributions using risky
market rates exceed valuated benefit streams.

Finally, the results contained in Table 17 through
Table 24 demonstrate that lowest historical income earners
benefit most from investment in social security. No
inferior results are observed in the tables for the 25% of
maximum earners. Additionally, there is a direct, postive
relationship between increases in historical earnings and
the number of observed inferior results.

The results contained in Table 17 through Table 24
support findings observed in Table 1 through Table 16: (1)
retired female workers have better benefit-cost ratios and
net present values than male counterparts, (2) earlier
retirees generally have better benefit-cost ratios and net
present values than later retirees, and (3) the
historically lowest income earner benefits the most
(without exception) by the incorporation of the social
adequacy principle into the social security benefit
structure. However, there is far less support for the
realization of the hypothesized benefits of the

incorporation of the individual equity principle into the
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benefit structure than was demonstrated by results
contained in Table 1 through Table 16. An emerging pattern
can be discerned by the results contained in Table 1
through Table 24. As the opportunity costs of obtaining
social security benefits increase, then there is less
support for the realization of the hypothesized benefits of
the incorporation of the individual equity principle into
the benefit structure. This pattern is discussed in more
detail later in this chapter.

The next set of tables, Table 25 through Table 28,
contain data that are derived under the assumption that
investors choose the CRSP Value Weighted Index and benefits
are valuated using risk-free rates forecasted as the
average historical real yield on one-month Treasury bills.
The CRSP Value Weighted Index was used as the second
surrogate for the market portfolio of risky assets. As
might be expected, the results in these tables support
those discussed for the S & P 500 Composite Index scenario.
That is, inferior results (investment in the surrogate
would have been a better alternative) are a function of:
(1) date of retirement, (2) historical level of
contributions, and (3) gender. Generally, choosing social
security as the investment alternative would have been
better than choosing the CRSP Value Weighted Index for most
covered workers, a result which is antithetical to the

expected one.
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Table 29 through Table 32 contain results derived
under the assumption that the chosen alternative is the
CRSP Value Weighted Index and risk-free rates are
forecasted by the historical averége growth rate of real
GNP. Similar to the results of the S & P 500 Composite
Index scenario, more inferior results manifest. However,
the majority of retirees still fare better by investment in
social security, even though the relative value of this
investment declines. Once again, this is a result not
normally expected.

The next set of tables, Table 33 through Table 36, are
derived under the assumption that the chosen alternative is
the composite portfolio consisting of equal investments in
Treasury bills and the S & P 500 Composite Index. Benefit
streams used in the derivations of values contained in
these tables are valuated under the assumption that risk-
free rates are forecasted by the average historical real
vield on one-month Treasury bills. All benefit-cost ratios
exceed unity, and all net present values are greater than
zero. Therefore, investment in social security is better
than investment in the portfolio, a result that is not
normally expected because of the risky nature of the
portfolio.

Other findings observed in Table 33 through Table 36
are: (1) benefit-cost ratios and net present values are

greater for retired female workers than for their male
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counterparts, (2) benefit-cost ratios increase as the level
of historical earnings decreases, an observation which
supports the realization of the hypothesized benefits of
the incorporation of the social adequacy principle into the
social security benefit structure, and (3) earlier retirees
generally have superior relative valuations than comparable
later retirees. As has been observed previously, there is
a breakdown in the hypothesized relationship between net
present values and historical levels of earnings as the
opportunity costs of obtaining social security benefits
increase. That is, there are many examples (especially in
the latter half of the study period) when historically low
income earners receive not only higher benefit-cost ratios,
but also, higher net present values than comparable higher
income earners.

Table 37 through Table 40 contain valuations derived
under the assumption that the chosen alternative is the
portfolio and risk-free rates are forecasted by the average
growth rate of real GNP. There are only three cases (all
for the maximum male earner) where investment in the
portfolio is superior to investment in social security.

The valuations in these tables support the conclusions

drawn from results contained in Table 33 through Table 36.
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Summary of Results and Implications

The results of this research provide very little
support for the central proposition stated in Chapter III.
That is, very few groups of retirees would have had larger
retirement annuities by investing in any of the
alternatives assumed offered by social security. Choosing
either of the risk-free surrogates would have been a
suboptimal decision for all covered workers, irrespective
of the assumed discount rates used in this research to
valuate benefit streams. This finding is of paramount
importance. Since social security benefits are risk-free,
once entitlement occurs, then valuations of social security
benefit streams should be similar to associated
contribution streams valuated at risk-free yields. Since
returns from investment in social security are superior to
returns from investment in the risk-free surrogates, then
from the perspective of covered workers, "forced"
investment in social security has better consequences
(larger retirement annuities) than free-choice investment
in the surrogates.

Choosing the composite portfolio also would have been
a suboptimal decision for all but three groups of maximum
male earners. The significance of this finding is that
returns from investment in a risk-free fund; that is,

social security, are consistently superior to those earned
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on a risky alternative. Even more surprising, the results
of this research indicate that the majority of covered
workers who choose the surrogates for the market portfolio
of risky assests as their investment alternatives
experience returns inferior to those from investment in
soclal security.

In a market context, returns from investment in social
security are clearly excessive. This excessiveness is
exacerbated when benefit streams are fully expanded. This
expansion involves including all benefits that can be paid
based upon a covered worker's investment in social
security. Such benefits include those made to auxiliaries
and survivors. Obviously, any increase in the level of
benefit streams results in positive increases in their
valuations. Since valuations of associated contributions
do not change, then the number of relative valuations
supporting the optimality of investing in alternatives
other than social security would be less than the number
found in this research.

The observance of excessive returns from investment in
social security indicates that amendments to the social
security benefit structure may be needed. Congress has
demonstrated a willingness to follow a policy of linking
social security benefits to market phenomena by indexing
nominal benefits to inflation. This policy could be

amended to allow the linkage of real returns from
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investment in social security to real returns from
investment in some surrogate for the risk-free fund, such

as the Treasury bill surrogate.l09 rhe jinkage to a risk-

free surrogate is appropriate since social security
benefits are risk-free.

Without exception, the results of this research
support the proposition which states that retired female
workers would have benefited less from the alternative
investments scenaria than comparable male retirees. The
reason for this finding is obvious. Even though retired
male workers and comparable retired female workers have the
same valuated contribution streams, the valuations of
associated benefit streams differ, primarily because of
differences in life expectancies. Thus, while investment
in social security is generally an optimal decision for
each gender, the investment is always better for the
retired female worker. If Congress moves toward a more
complete policy of linking social security benefits to the
functioning of the market, then retired female workers'
benefit levels may decline. Once an individual retires in
a market scenario, future benefits are not a function of
life expectancy, but rather, a function of past investment.

Specifically, the cumulative values of contributions to the

109The Treasury bill surrogate is preferable to the
Treasury bond surrogate since investment in Treasury bonds
is clearly risky.
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dates of retirement are the present values of future
benefits. The only difference between comparable retired
female and male workers is their life expectancies.
Therefore, if the cumulative contributions are paid in the
form of annuities, and if the lengths of these annuities
match the life expectancies of the covered workers, then
the size of the annuities for retired female workers will
be less than that of comparable retired male workers.

The results of this research support the proposition
which states that earlier retirees would have benefited
less from investment in the market alternatives than
comparable later retirees. No pre-1960 retirees would have
benefited from investing in any of the market alternatives.
This finding reflects the effects of earlier retirees
enyoying the duration of assumed benefit horizons despite
having abbreviated investment horizons.

The comparison of the computed benefit-cost ratios and
net present values of earlier retirees to those of
comparable later retirees indicates a need for additional
research on the effects of investment horizons. 1In this
research, the investment horizons of each succeeding year
of retirees are longer than those of the preceeding year of
retirees. Thus, while the results of this research
demonstrate the effects of the sequential lengthening of
investment horizons over time, it does not indicate the

effects of investment horizons of same lengths, but which

o
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are placed differently in time. For example, contemporary
covered workers must contribute to the social security
program a minimum of ten years to be eligible for benefits.
A scenario in which all covered workers contribute exactly
ten years would allow the examination of the effects upon
net present values and benefit-cost ratios of same-length
investment horizons which are placed differently in time.
In the spirit of this research, a determination could be
made as to whether the time dependency of investment
horizons impacts the desirability of investing in the
market alternatives vis-a-vis that of investing in social
security. Unfortunately, the examination of this issue is
beyond the scope of this research.

The results of this research support without exception
the realization of the hypothesized benefits of the
incorporation of the social adequacy principle into the
social security benefit structure. That is, there are
strict increases in benefit-cost ratios for each year of
examination as levels of historical earnings decline.

There is less support for the realization of the
hypothesized benefits of the incorporation of the social
adequacy principle into the structure. There are several
cases demonstrating an increase in net present values as
historical levels of earnings decline. There is a
combination of factors which is associated with the

liklihood of observing these anamolies. First, the usage
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of surrogates for risky investment alternatives results in
more observed anamolies. Second, there are more observed
anamolies for male retirees than for comparable female
retirees. Third, longer investment horizons tend to be
associated with more anamolies than shorter investment
horizons. And finally, the anamolies are more likely to
occur in comparisons between the maximum earner case and
the comparable 75% of maximum earner case.

The method employed by Congress to incorporate the
principles of social adequacy and individual equity into
the social security benefit structure has inherent
weaknesses. The procedure of weighting the benefit
structure such that lower income earners receive
disproportionately more benefits than comparable higher
income earners does not insure social adequacy; it only
insures higher imputed rates of return. To insure social
adequacy, money benefits have to be linked to some external
social adequacy norm, perhaps the defined level of poverty.
Since benefits have not been linked to some external norm,
then one cannot conclude from the results of this research
that the social adequacy goal has or has not been achieved.

However, the results of this research unequivocally
prove that social security has achieved the goal of
individual equity (in a market context). Since social
security benefits are risk-free, after retirement, then the

proper comparison of the performance of the social security
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benefit structure is against that of the risk-free fund.
Since all net present values exceed zero when the risk-free
surrogates are used to valuate contribution streams, then
all individuals have received at least the returns that
they could have received by investment in the risk-free
asset. Thus, while some maximum income earners receive
smaller net present values than comparable lower income
earners, their investment in social security still yields
equitable returns (in a market context).

Since all retired covered workers receive positive net
present values when contributions are valuated at the
vields of the surrogates for the risk-free fund, then all
retired covered workers receive subsidies from the
government. Past interpretations of the individual equity
principle imply that its successful incorporation into the
social security benefit structure means that highest income
earners receive the largest net present values.
Alternatively, the past interpretations imply that highest
income earners receive the largest subsidies.

The results of this research indicate that Congress
can improve the social security benefit structure by
linking it more completely to market phenomena. This
course of action would entail linking returns from
investment in social security to returns from investment in
the risk-free fund. This linkage implies that the

interpretation of individual equity would be made
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differently than in the past. The interpretation would be
related to returns from investment in the proper market
alternative; that is, the risk-free fund. The successful
implementation of the individual equity principle would
mean that retired covered workers' returns from investment
in social security are comparable to those from investment
in the risk-~free fund. A market-based benefit structure
would provide an external norm for defining individual
equity. Pairwise comparisons of net present values would
be made irrelevant by usage of the external norm.

The implementation of the social adequacy principle
also should be related to an external norm. Large imputed
rates of return, such as those offered by the current
benefit structure, do not guarantee the achievement of
social adequacy. The usage of an external norm is more
desirable. 1If an external norm is used, then the pattern
of subsidies observed in this research would change; that
is, lower income earners would receive larger subsidies

than comparable higher income earners.

Conclusions

The stated goal of this research has been achieved;
that is, the comparison of the performance of the social
security benefit structure with various market alternatives
has been made. The conclusions are that social security

always outperforms the surrogates for the risk-free asset
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and generally outperforms the surrogates for the market
portfolio of risky assets. These conclusions are alarming
in view of the risk-free nature of social security
benefits.

The major policy action indicated in this research is
that the social security benefit structure should be linked
more completely with market-based phenomena. This linkage
would provide a clearly defined standard for assessing the
achievement of individual equity. Also, an external norm
is needed for assessing achievement of social adequacy.

The current social security benefit plan, in all liklihood,
lacks optimality because its basis of structure, the
concepts of social adequacy and individual equity, are
nebulously defined. A benefit structure that is properly
related to market phenomena, and the usage of a proper

social adequacy norm would result in a more optimal plan.
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Table A-2 (Continued)
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Table A-2 (Continued)
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(Continued)
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Table A-4 (Continued)
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Table A-4 (Continued)
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Table A-4 (Continued)
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Table A-6 (Continued)
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Table A-6 (Continued)
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Table A-6 (Continued)
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Table A-8 (Continued)
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(Continued)
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Table A-11 (Continued)
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(Continued)
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Table A-12 (Continued)
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(Continued)
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1937

1937-1984 (January,

8 : g Price Index
rice Index Equals 1.600).
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Table A-13 (Continued)
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Table A-13 (Continued)

Value

Quarter
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Table A-13 (Continued)

Quarter Value
1 1984 7.258
2 1984 7.338
3 8 1984 7.417
4 1984 7.471

21bbotson Associates, Stocks, Bonds, Bills, and
Inflation: 1987 Yearbook, [Chicago, 1987), p. 128.
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Quarterly Social Security Earnings 1937-1984.

Table A-14.

25% of
Maximum
Earnings

. 75% of 50% of
Maximum Maximum Maximum
Earnings Earnings
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Table A-14 (Continued)

25% of
Maximum
Earnings

50% of
Maximum
Earnings

75% of
Maximum
Earnings
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Table A-14 (Continued)

25% of
Maximum
Earnings
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Maximum Maximum Maximum
Earnings Earnings
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Table A-14 (Continued)

. 75% of 50% of 25% of
Maximum Maximum Maximum Maximum

Quarter Earnings Earnings Earnings Earnings
4 8 1982 8100.00 6075.00 4050.00 2025.00
1 1983 8925.00 6693.75 4462.50 2231.25
2 Q 1983 8925.00 6693.75 4462.50 2231.25
3 Q 1983 8925.00 6693.75 4462.50 2231.25
4 8 1983 8925.00 6693.75 4462.50 2231.25
1 1984 9450.00 7087.50 4725.00 2362.50
2 Q 1984 9450.00 7087.50 4725.00 2362.50
3 Q 1984 9450.00 7087.50 4725.00 2362.50
4 Q 1984 9450.00 7087.50 4725.00 2362.50
3. s, Department of Health and Human Services: Social

Security Administration, Social Security Bulletin: Annual
Statistigal Supplement, 1 ashington,
p. 19.

’
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Table A-15. Social Securltg Admlnlstratlve Expenses As a
Percentage of 01d 8e and gurv1vors Insurance
Tax Collections 194

Year Percentage

1940 0.080

1941 0.033

1942 0.028

1943 0.023

1944 0.022

1945 0.023

1946 0.031

1947 0.030

1948 0.030

1949 0.032

1950 0.023

1951 0.024

1952 0.023

1953 0.022

1954 0.018

1955 0.021

1956 0.021

1957 0.021

1958 0.024

1959 0.025

1960 0.018

1961 0.021

1962 0.021

1963 0.019

1964 0.019

1965 0.019

1966 0.0186

1967 0.017

1968 0.019

1969 0.017

1970 0.015

1971 0.016

1972 0.018

1973 0.014

1974 0.016

1975 0.016

1976 0.015

1977 0.014

1978 0.014

1979 0.013

1980 0.012

1981 0.011

1982 0.012

1983 0.011

1984 0.010

@Bruce D. Schobel, Administrative Expenses Under OASDI,
. S. Department of Heal an uman services, social

Securlty Administration, Actuarial Note Number 101
§Wash1ngton, 1980) 9 5 and U. S. Department of Health and
uman Service, Soc1a Securltg Administration,
Administrative ercenta e of Cont Sution

ncome an

Income and of B
I1975-T985 (Washington,

ExXpenses as a
eneri aymeht Trust  Fuhd, 'FisEET"Years
15365 n. pag
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Combined gmployer and Employee

Contribu¥ion Rates.

Quarterl

Table A-16.

Value

Quarter
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Table A-16 (Continued)

Value

Quarter
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Table A-16 (Continued)

)
3
—

Quarter
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Table A-16 (Continued)

Quarter Value
1 Q 1984 0.1040
2 8 1984 0.1040
3 1984 0.1040
4 Q 1984 0.1040

?U. S. Department of Health _and Human Services, Social
Security Administration, Social Securit Bulletin: Annual

Statistical Supplement, 1382, (Washington, . P.
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Table A-28. Ex Ante Discount Rates Applicable for Each
Month in the Years, 1940-1985, Derived b
Assuming That the Average Historical Rea
Yield on One-Month Treasury Bills Can Be Used
Xo Fgrgcast Real Yields on the Risk-free
sset.
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3The average historical real yield on Treasury bills
employed in this research was .2% per year, the value
calculated by Ibbotson Associates. See Ibbotson Associates,
Stocks, Bonds, Bills, and Inflation: 1985 Yearbook,
icago, 1985), p. 16.
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