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Abstract

Returns to Social Security’s Old Age and Survivors Insurance (OASI) program vary across
socioeconomic groups because of progressivity in the benefit formula, spousal and
widowhood provisions, differential mortality rates, and other factors. This paper computes
the rate of return to OASI contributions and the implied intracohort transfers, distinguishing
between a number of socioceconomic characteristics: males and females; blacks and whites;
single persons and married couples (with several labor force participation scenarios); and
low, medium, and high incomes. Accounting for the fact that mortality rates differ not only
by age, sex, and race, but also by marital status and household income, we find that income
transfers from blacks to whites and from high-income to low-income individuals are smaller
than Vital Statistics mortality rates predict. We also assess the effects of raising the Normal
Retirement Age, increasing the contribution rate, and reducing benefits on differentials in
returns to OASI, and we illustrate the potential impacts of reform amendments on various
income categories and the 1930-1970 birth cohorts.
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1. THE ISSUE

The purpose of this paper is twofold. First, we investigate differences in the impact of Social
Security’s Old Age and Survivors Insurance (OASI) program on socioeconomic groups in the
cohort that retired in 1995. We account for differential survival rates by income and marital
status, and apply a new methodology to deal with uncertain future widowhood dates.

Second, we assess distributional consequences of various policy measures that are currently
under consideration to prevent depletion of the OASI trust funds.

It is a well-established fact that OASI is not an actuarially fair program for all
individual participants. The system is built on two conflicting pillars: social adequacy and
individual equity. Social adequacy aims at reducing poverty among the elderly, while
individual equity seeks to provide all participants with a fair rate of return on their
contributions. Some cohorts earn higher rates of return on their contributions than others,
and there are large intracohort differentials. Intercohort transfers are largely the result of
windfall gains to older cohorts, caused by the start-up of the system in the late 1930s and
amendments in the 1970s that increased benefit levels. These transfers will diminish as the
system matures and a steady state is reached. They are unlikely to disappear entirely in the
near future, though, because several future changes in contributions and benefits have already
been enacted, and several proposals are currently pending to further amend the Social
Security system.! Intracohort transfers were, in part, purposely built into the Social Security
system to ensure that it disproportionately benefits elderly individuals who, for reasons of
low incomes or above-average lifespans, are more needy than others. These types of
transfers are a permanent feature of the OASI program, although their magnitude may be
affected by pending proposals to overhaul the Social Security system.

This paper uses simulations to determine the expected returns to Social Security for the
1930 birth cohort that reached the Normal Retirement Age (65) in 1995. We thus focus on
intracohort transfers and do not study those between cohorts. Differences in the expected
~ returns to Social Security contributions within a given cohort arise from progressivity in the
benefit formula, reduction of benefits because of retirees’ earnings (the so-called earnings
test), taxation of benefits, spousal and widowhood provisions, and differential mortality rates.
A central theme in this paper is that those mortality rates differ not only by age, sex, and race,
but also by household income and marital status. Notably, in our approach an individual
switches to a different mortality regime upon the death of his or her spouse as a result of the

1 The term “Social Security” is typically used to include both Old-Age and Survivors Insurance (OASI) and
Disability Insurance (DI). This paper is concerned only with OASI.
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changes in marital status and household income (which includes Social Security benefits).
For married individuals, this requires a couple-level approach in which uncertain future

widowhood dates are “integrated out.”

Using data from the 1968-90 Panel Study of Income Dynamics (PSID), we show that
high-income and married individuals experience lower mortality rates, and that, controlling
for income and marital status, racial differences are smaller than Vital Statistics rates suggest.
Other intracohort transfers also tend to be smaller than generally found. Progressivity in the
benefit formula, the earnings test, and taxation of benefits imply transfers from high-income
to low-income individuals, but those transfers are partially offset by higher life expectancies
of high-income individuals. For any given lifetime earnings profile, blacks receive lower
returns to Social Security contributions than whites due to their higher mortality rates.
Controlling for income and marital status, however, black-white differences in mortality rates
are small, so that the Social Security transfers from blacks to whites with the same earnings

are also small.

The 1995 Annual Report of the Board of Trustees of the Federal Old Age and
Survivors Insurance and Disability Insurance (OASDI) trust funds projects that the combined
trust funds will be depleted by the year 2030, based on current law and intermediate
assumptions (OASDI Annual Report, 1995). Several amendments have been proposed to
ensure long-range actuarial balance of the OASDI program. These amendments involve
increasing the contribution rate, increasing the Normal Retirement Age, reducing the
generosity of the benefit formula, restricting the Cost Of Living Adjustments (COLA) of
benefits, or a combination of these factors. None of these amendments has any
disproportionate effect by sex, race, or marital status. Instead, we explore the implications
for societal transfers across income categories and for the 1930 through 1970 birth cohorts.

2. PRIOR FINDINGS IN THE LITERATURE

Much of the literature on the effect of Social Security has focused on intercohort differences
in rates of return and transfers. The general conclusion, supported by Burkhauser and
Warlick (1981), Moffitt (1984), Hurd and Shoven (1985), Boskin and Puffert (1988), Duggan
et al. (1993), and others, is that earlier birth cohorts enjoyed very high real rates of return,
declining from approximately 20 percent for those who retired in the 1940s to about 6
percent for workers who retired in the 1980s. These rates far exceed the real rate of return on
government securities in which OASDI trust funds are invested (1.2 percent on average
between 1937 and 1990), so that persons born between 1895 and 1922 are estimated to
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receive an average transfer of around $87,000 (in 1988 dollars; Duggan et al., 1993). The
average rate of return for the cohort retiring in the 1990s is estimated at between 2 and 3
percent (Boskin et al., 1986; Boskin and Puffert, 1988; Rofman, 1993). Our findings are
consistent with that range; we arrive at a 2.5 percent point estimate.

The average intracohort transfer is by definition zero. The absolute value for individual
workers, however, is far from trivial. Prior studies may be grouped into those using Vital
Statistics survival tables (by age, sex, and sometimes race), and those that correct for
differential mortality rates on the basis of a richer set of socioeconomic characteristics
(marital status, income, and sometimes others). Most studies use simulation techniques that
assume various scenarios on eérnings histories and other characteristics, such as marital
status.> Typically, both real rates of return and the net present value of benefits minus
contributions at some assumed discount rate are reported. This net present value is often
interpreted as a dollar transfer amount. We follow a similar simulation technique in this
paper, and find an average real rate of return of approximately 2.5 percent. We wish to
interpret the net present value of benefits minus contributions as an intracohort transfer, and
argue that the appropriate discount rate is equal to the aggregate real rate of return. Only this

rate ensures that the mean transfer is zero.

Studies that exploit standard life tables are very consistent in their conclusions. Sizable
transfers take place from high to low incomes (because of progressivity of the benefit
formula, benefit reductions through the earnings test, and income tax liabilities on a fraction
of Social Security benefits); from single individuals to married couples (because of spousal
and widowhood benefits); and from men to women (because of lower mortality rates among

women). We now briefly summarize some studies and their methodologies.

Burkhauser and Warlick (1981) decomposed OASI benefits into an actuarially fair
annuity (based on a discount rate equal to the yield on stocks)< and a iransfer component.
They found that the transfer component for 1972 retirees made up over 90 percent of monthly
benefits for the lowest incomes, and around 65 percent for the highest income classes. The
dollar transfer was almost constant over the income distribution, probably a consequence of
confounding inter- and intracohort transfers. Transfers to married couples were larger,
particularly to low-income couples. Hurt and Shoven (1985) found an average real rate of
return of approximately 8 percent for the cohort that retired in the mid-1970s. They point out

2 Some studies use actual earnings histories, which imposes strong requirements on the data source. The most
fruitful data bases have been the 1973 Current Population Survey Exact Match File (used by Burkhauser and
Warlick, 1981; Meyer and Wolff, 1986; Rofman, 1993; and others) and the Social Security Administration’s
1988 Continuous Work History Sample (used by Duggan et al., 1993).
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that computing a cohort rate of return requires account for contributions by those who were
so unfortunate to die before retirement. The rate of return for actual retirees (“winners of the
annuity gamble”) is higher than the cohort rate. At a 3 percent discount rate, married
individuals receive about $25,000 (1974 dollars) more than unmarried individuals; whites
receive roughly $11,000 more than non-whites. Boskin et al. (1986) find an average rate of
return of about 3 percent for 1985 retirees, with low-income single earners receiving
approximately $25,000 (1985 dollars) more than their high-income counterparts; females
about $45,000 more than males; married individuals about $20,000 more than singles.

Aaron (1977), to our knowledge, was the first author to use mortality rates that vary by
marital status and income. He simulated contributions and benefits for individuals who enter
the labor force in 1974 and found that lower mortality rates among well-educated, high-
income individuals more than offset the progressivity of the benefit formula. His conclusion
was thus that the Social Security system was regressive, rather than progressive. To our A
knowledge, this finding has not been confirmed in subsequent research. Other authors have
found that lower mortality rates among high-income individuals reduce, rather than reverse,
the progressivity of the Social Security system (Meyer and Wolff, 1987; Duggan et al., 1993;
Rofman, 1993).3

3. BACKGROUND

This section describes the three elements underlying our analysis. Subsection 3a outlines the
rules of the OASI program. Subsection 3b reports the mortality hazard estimates (by sex,
race, marital status, and household incomé) that underlie the assumed mortality rates.
Subsection 3c explains the methodology for computing the present value of contributions and
benefits, which, for couples, is complicated by the fact that uncertain spousal death dates
affect future marital status and household income, and thus future mortality rates.

3a. The Old-Age and Survivors Insurance Program

The OASI program is the largest income-maintenance pfogram for retirees and survivors of
deceased workers in the United States. Total receipts during 1994 amounted to $328.3
billion, while $279.1 billion was paid out in benefits.*

3 It should be pointed out that the metric on which conclusions regarding progressivity or regressivity are based
may be important. Aaron (1977) computed a relative benefit-cost ratio, whereas Meyer and Wolff (1987),
Duggan et al. (1993), and Rofman (1993) used the real rate of return. Yet another alternative, the net present
value of benefits minus contributions (discounted at the cohort rate of return) may yield a different conclusion.
This paper arrives at such conflicting conclusions; see Section 4.

4 This subsection relies heavily on the Social Security Bulletin (1994) and the 1995 Annual Report of the Board
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The OASI trust fund receives its income mainly from three sources. The first is payroll
tax contributions, amounting to 12.4 percent of earnings up to the maximum taxable amount
($62,700 per year in 1996).5 Second, the fund receives interest payments on its investments.
OASI surplus funds are invested in special-issue U.S. Treasury securities, which pay interest
at Treasury-bill rates. Third, depending on the beneficiary’s income from other sources, up
to 85 percent of OASI benefits are subject to income taxation.® Receipts from this liability
are collected by the Internal Revenue Service, and partly transferred to the OASI trust fund.

OASI benefits are based on the Primary Insurance Amount (PIA), which, in turn, is
based on the Average Indexed Monthly Earnings (AIME). AIME is computed as the
" worker’s average monthly wage over the 35 highest-earning years of employment. To this
purpose, historical wages (up to the historical maximum taxable income) are converted to
approximately their equivalent values near the time of the worker’s retirement, given the
worker’s position in the income distribution and the national average wage near retirement.
In other words, past earnings are indexed to reflect the average historical national wage
growth.” The PIA is a piecewise-linear spline transformation of AIME with two bend points
and declining slopes (conversion rates, replacement rates). Specifically, the PIA for workers
who reach age 62 in 1996 is 90 percent of the first $437 of AIME, plus 32 percent of AIME .
in excess of $437 but not in excess of $2,635, plus 15 percent of AIME in excess of $2,635.
The two bend points are updated automatically each year in proportion to increases in the
national average wage level. Since benefits are directly related to the PIA, progressivity of
the benefit formula stems from these declining conversion rates (90, 32, and 15 percent,

respectively).

More than one person may be eligible on the basis of a worker’s earnings history. In
addition to the retired worker, his or her (divorced) spouse and dependent children may be
eligible; upon the worker’s death, the surviving widow(er), dependent children, and in some
cases his or her parent may be eligible for benefits. The monthly benefits of @ worker who
retires at the Normal Retirement Age (NRA) are equal to 100 percent of his or her PIA. The
NRA is currently 65 years and is scheduled to gradually increase to 67 years between the

of Trustees of the Federal Old-Age and Survivors Insurance and Disability Insurance trust funds (OASDI
Annual Report 1995). For the most recent figures we consulted the Social Security Administration.

5 Prior to 1994, employees and employers each contributed 5.6 percent to the OASI program; in addition, each
paid 0.6 percent for DI. To prevent depletion of the DI trust fund, these percentages were recently changed to
5.26 and 0.94 for 1994-96, 5.35 and 0.85 for 1997-99, and 5.49 and 0.71 starting in the year 2000. The total
payroll tax is thus scheduled to remain constant at 6.2 percent each for the employer and the employee.

6 Beneficiaries with incomes of more than the base amount ($34,000 if single and $44,000 if married) are liable
for income taxes on a portion of their OASI benefits. That portion is the lesser of 85 percent of OASI benefits
and 50 percent of the excess of their income over the base amount.

7 See Social Security Bulletin (1994) and OASDI Annual Report (1995) for additional information.
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years 2000 and 2022. Three out of four workers elect to retire before age 65 (Chater, 1994),
in which case the benefits are permanently reduced by 6%/3 percent for each year before age
65. The earliest one may retire is at age 62, when monthly benefits are equal to 80 percent of
the PIA. Workers may also elect to postpone their retirement up to age 70, in which case
their benefits are permanently increased by 5 percent per delayed year® Spouses of retired
workers are eligible for monthly benefits equal to 50 percent of the worker’s PIA upon
reaching the NRA. They may also elect to retire as early as age 62, at a benefit level that is
permanently reduced by 8!/3 percent for each year before the NRA. There is no delayed
retirement credit for spouses. Upon the death of an insured worker, his or her widow(er) is
eligible for monthly benefits of 100 percent of the deceased worker’s PIA. The widow(er)
may claim benefits as early as age 60, at the expense of a permanent reduction of 5.7 percent
per annum; there is no credit for first claiming benefits after the NRA. Children and, in some
cases, parents of the retired or deceased worker may also be eligible for benefits, but we will

not consider such benefits in this paper.

Consider a few examples. Suppose a single worker retired at age 65 in 1995. He or
she receives benefits equal to the PIA. Upon his or her death, the benefits reduce to zero.
Now consider a husband and wife who both retired at age 65 in 1995. Suppose that the wife
never worked in covered employment, so that her PIA is equal to zero. The husband will
receive benefits equal to his PIA; his wife receives spousal benefits of 50 percent of his PIA,
so that their joint benefits are 150 percent of his PIA. Upon the death of either spouse, the
benefit reduces by one-third: if she dies first, he still receives his own entitlement of 100
percent; if he dies first, she switches from spousal to widowhood benefits, which is also 100
percent of his PIA. Alternatively, suppose that both spouses have held covered jobs, and that
his PIA exceeds hers. If the wife’s PIA is larger than 50 percent of his PIA, she is better off
claiming retirement benefits on her own account. If he dies first, she may switch from retired
worker to widow status, so that her benefits become equal to his PIA. These examples
provide an indication that single workers and two-earner couples receive lower returns to

their OASI contributions than one-earner couples.

Monthly benefits are automatically increased in proportion to the Consumer Price
Index for Urban Wage Earners and Clerical Workers (CPI-W). Benefits to retired workers
under age 70 may be reduced under the earnings test. Beneficiaries aged 65-69 receive $1
less in total annual benefits for each $3 of earnings in excess of the annual exempt amount of
$11,520 (in 1996). Benefits to recipients under age 65 are reduced by $1 for each $2 of

8 The delayed retirement credit is 5 percent per year for workers who reach age 62 in 1993 or 1994; the size of
the credit is scheduled to increase gradually to 8 percent by the year 2005.
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earnings above the exempt amount of $8,280. This earnings test, in combination with the
income tax liability on up to 85 percent of benefits (as described above), thus strongly

increases the marginal tax rate on retirees’ earnings.

3b. Mortality Rates

An important feature of this paper is the use of mortality rates that differ by marital status and
household income. We estimate continuous-time mortality hazard models using the 1968-90
PSID. This procedure has several advantages. First, hazard model estimates are easily
converted into a survival function, which may be interpreted as a continuous version of a life
table. Second, we are able to control for the very set of characteristics of interest and
automatically account for correlation in those characteristics. For example, race and income
may be correlated; constructing life tables by race and income from published univariate
tables (such as Kitagawa and Hauser, 1973) would exaggerate the differences between low-
income blacks and high-income whites. Third, by estimating our own hazard models, we
have access to the full covariance matrix of parameter estimates, allowing us to compute

standard errors of, ultimately, the OASI rates of return and implied transfers.

The PSID is a household survey that, after weighting, is designed to be representative
of the United States (ISR, 1984). Respondents are surveyed annually, and 1968 sample
members are followed up even if their original household dissolves. Our estimates are based
on 11,918 respondents (5,314 males and 6,604 females), of whom 1,660 died between 1968
and 1990. For detailed discussions of the PSID data, refer to related papers on mortality
(Lillard and Waite, 1995; Lillard, Brien, and Panis, 1995; Lillard and Panis, 1994).

The model we estimate is a continuous-time proportional hazard model (Kalbfleisch
and Prentice, 1980) with two piecewise-linear (piecewise-Gompertz) duration dependencies:
age and calendar time. Modeling calendar time as a duration dependence implies that the
time trend affects an individual’s mortality hazard contemporaneously. For example, a
medical breakthrough reduces the mortality hazard of all respondents, rather than just of
those born after the breakthrough.® It also allows us to extrapolate the time trend into the
future. Race and marital status enter as indicator variables for those who are black and
unmarried.!® The natural logarithm of household income (measured annually) is transformed
into a piecewise-linear spline with bend points at the first and third quartile cut-off points
(corresponding to $15,678 and $47,099, in 1990 dollars). The estimated coefficients may be

9 We exclude children under age 12, so that gains in child survival rates do not inappropriately contribute to the

estimated secular decline in mortality.
10 Both in Vital Statistics and PSID, we distinguish white from all other; for convenience, we refer to non-white

as black.
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interpreted as slopes on the appropriate income interval. Both marital status and household

income vary over time.

[Table 1 here]

Table 1 reports the mortality log-hazard estimates for males and females. Column (1),
estimated using Vital Statistics data, indicates that the hazard of mortality increases
monotonically with age. The time trend shows that mortality rates have declined over time,
although more strongly before than after 1968. Black individuals are subject to higher
mortality hazards than non-blacks. Column (2) shows the marginal coefficients when marital
status and household income are included.!! Single-individuals face higher mortality risks
than married people, and household income and mortality risks are monotonically inversely
related. The full effects of age, of time, and of race when marital status and household
income are included, is found by summing columns (1) and (2). For example, while Vital
Statistics suggest that blacks experience substantially higher mortality rates than whites
(0.3439), that relationship is reduced (to 0.3439-0.2409=0.1030) once account is taken of
marital status and household income. The reduction suggests that black males tend to be
married less often and/or have lower household incomes than white males. Columns (3) and
(4) show similar results for females. The main discrepancy is that marriage (also controlling

for household income) does not appear to reduce female mortality risks.

These mortality differentials imply substantial differences in life expectancies. For
example, according to Vital Statistics, the expected age at death as of the 25-th birthday is
72.3 for white males and 67.9 for black males, a difference of 4.4 years. Controlling for
marital status and household income, the gap reduces to just 1.4 years (assuming an
unmarried average-wage earner). Among females, the white-black difference reduces from
5.5 to 4.1 years, suggesting that racial differences in returns to Social Security are
substantially smaller than Vital Statistics mortality rates would imply. Variations by
household income are quite large: the difference in life expectancy between unmarried

minimum-wage earners and those at the 90th pércentile of the income distribution is
| approximately 14.9 years among males and about 9.9 years for females.!? These numbers

! First we estimated a PSID mortality hazard model, only controlling for age, time, sex and race, as in Vital
Statistics. We then imposed those estimates on the PSID, fixed them at their estimated values, added marital
status and household income to the equation, and allowed for additional (marginal) age, time, sex and race
effects. These marginal effects are reported in the table, Column 2. For simulations we use the age, sex, and
race patterns from Vital Statistics, supplemented by marginal PSID estimates. Standard errors on Vital Statistics
estimates are very small, because the population upon which they are based is very large.

12 Our estimate of the effect of income on mortality may be subject to two compensating sources of bias. First,
current income is a noisy measure of permanent income (which may be a more appropriate predictor), biasing
the effect of income towards zero. Second, poor health preceding death is likely to cause a withdrawal from the
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suggest that the progressivity of the OASI program, as introduced by its benefit formula, may
be reduced and possibly even reversed by lower mortality rates among high-income

individuals.

Below, we refer to mortality rates based on Vital Statistics as “gross” rates; those based

on the PSID marginal estimates are referred to as “net” mortality rates.

3c. Computing the Expected Benefit under Uncertain Marital Status

This subsection explains our methodology for computing the rate of return and the net
present value of benefits minus contributions. The procedure is relatively straightforward for
a single person, under the assumption that the individual does not (re)marry. All
determinants of mortality risks, including marital status and household income, are then part
of the assumptions and thus known with certainty. Married couples pose the problem that the
spousal death date (and thus future marital status and benefit stream) is not known with
certainty. To our knowledge, this problem has been ignored by prior literature that used
marital status and/or income as predictors of mortality risks. We contribute to this literature
by following a special case of the procedure developed in Lillard, Brien, and Panis (1995).

The basic idea is to integrate over all possible future spousal death dates. Spousal
mortality rates follow from the same estimates as presented in Subsection 3b. We make the
additional assumption that mortality rates of husbands and wives are uncorrelated. For the -
purpose of simulations, we also assume that there is no separation, divorce, or (re)marriage
after the worker enters the labor force. This is obviously unrealistic but merely implies that
our results provide boundary values. Naturally, the mortality hazard estimates were obtained

from actual marital histories in the data.

First, consider the case of an individual who remains single. The expected net present

value of his benefits minus contributions is given by:13

NPV(p)=— j PA(12,)C(H)e P ™dr + j PA(ll1,)B(t)e P "™ at,
where ¢, is the time at which the individual starts working (and paying OASI contributions);
1, is the time at which he retires; P*(¢ It,) is the probability of being alive at time £,
conditional on being alive at time 1, i.e., the value of the survival function; C(¢) and B(z)

labor force and reduced earnings, overstating the effect. This is less of an issue with household income, which
also includes income of other family members and non-earned income. Our aim is to estimate a gross
relationship between household income and mortality.

13 The continuous-time formulation is used for convenience only; the actual computations are done using
discrete summations over monthly intervals.
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are assumed real contributions and after-tax benefits, respectively; p is the discount rate; and
t, is the base year of the computation. The real rate of return, p_, is given by the solution to
NPV(p") =0. Note that this is an ex ante expected real after-tax rate of return for an
individual with a set of assumed characteristics. Intracohort differences in the real rate of
return among single persons are the result of the nonlinear relationship between contribution
and benefits flows (due to progressivity of the benefit formula, the earnings test, and taxation
of a portion of the benefits), and differential mortality rates (affecting P\t it,)). Evaluated
at the population aggregate rate of return, FJ, we interpret NPV(;_)) as the intracohort transfer

to the individual.

Real contributions and beneﬁts, C(r) and B(z), need not be expressed in dollars of the
base year, r,. Setting ¢, = 1,, as Boskin et al. (1986) do, yields an expected lifetime transfer
as of the year in which the worker enters the labor force. In accordance with most authors,
we set 7, =, so that NPV([_)) may be interpreted as the expected lifetime transfer
discounted to the year of retirement.!4 The real rate of return, p' , is not affected by the

choice.

Now consider a married couple. For notational simplification, we assume that husband
and wife retire at the same time, ¢,. Time ¢, is the earlier of the times at which husband and
wife start making OASI contributions. The expected net present value of their benefits minus

contributions is given by:

NPV(P) =~ {P4 (11, )(C* 1)+ C" (1) PP (1, C" )+ PP 1) C¥ ()

fo

+ T [P (111,) B* (1) + P (111,) B*° (£) + PP (1l1,) B™ (1) }e * "~ att,

where P (¢1 t,) is the probability that both husband and wife are alive; P*°(s I2,) is the
probability that the husband is alive and the wife dead; P™ (#lz,) is the probability that the
husband is dead and the wife alive; C”(¢) and C" (¢) are the real contributions of husband
and wife, respectively; and B*(¢), B*°(¢), and B™(¢) are the real after-tax benefit flows for
the married couple, the surviving husband, and the surviving wife, respectively. As before,
the real rate of return for this couple is the solution to NPV(p")=0. The survival
probabilities depend on the date at which one spouse died:

PM(Ht) =8, (11,18 > 1S, (1,12 > 1);
0 H 0**W w 0**H

14 The formula may also be used by an individual worker as input to his or her decision on the optimal
consumption and savings paths, such as in dynamic programming models. In that case, ¢, needs to be set to the
time of the decision, and the survival function needs to be conditional on being alive at that time, rather than L.
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t
P*P(tt)) = jSH(tlto,t;{,)fW(t{IVItO,t,‘;>t)dt;1‘,;

f=ty

:

PPA(tlty) = [ 8, (titg, 15) i (ti1o. 15 > D)dt,

th=to

where ti and tf:, are the times at which husband and wife decease, respectively;
Sy (t 11,1y, > 1) and S, (t1t,,t5 > 1) are husband’s and wife’s survival functions while they
are married; S,, (¢ 1 to,tfv) is the husband’s survival function, which switches from the married
to the unmarried regime at the time of his wife’s death, 13, ; f,, (ty 12,,15 >1) is the
probability density that the wife dies at time £, , given that she remained married until her
death; and S,,(t11,,z{}) and fu(ty 11,2, > t) are spousal analogies to the above. Note that a
switch in marital status also may have implications for assumed household income (before
and after retirement), and that both marital status and household income affect mortality
rates. The probability density of dying is equal to the product of the hazard and survival

functions.!s

4. RESULTS OF SIMULATIONS UNDER THE CURRENT SYSTEM

The previous section provided the inputs to our analysis: OASI rules, socioeconomic
mortality rates, and a methodology to account for uncertain future marital status and
household income. In this section, we first spell out all assumptions underlying the
simulations. We then investigate the progressivity of the OASI program and show that
estimates based on gross mortality rates exaggerate the progressivity. Similarly, we show
that black-white differences are smaller than Vital Statistics suggest. Translating rates of
return into dollar transfers, we then discuss intracohort dollar transfers in more detail.

4a. Assumptions

Our simulations involving an unmarried person assume that the individual was born in 1930,
started working at age 25 in 1955, and retired at age 65 in 1995. Those who die before
entering the labor force never participate in the OASI program and are inconsequential to the
analysis, so we assume that the individual survived to age 25. He or she may die at any point
thereafter. The reported rates of return are thus ex ante cohort rates; some unfortunate
workers will die before ever collecting benefits and thus experience a large negative rate of

15 In practice, the integrals are replaced by summations over monthly intervals, so that the difference in survivor
function values between the beginning and the end of the month is substituted for the probability density.
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return,!® whereas those who live to an old age receive above-average rates of return.
Simulations of married couples assume that the couple married in 1955. The husband started
working at age 25 in 1955 and retired in 1995. The wife is assumed to be three years
younger: she started working at age 25 in 1958 and elected early retirement at age 62 in
1995. The latter assumption is inspired by the fact that three out of four workers elect to
retire before age 65, although not necessarily as early as age 62 (Chater, 1994). Unless
otherwise stated, all workers are assumed to be non-black, which we will refer to as white.

There are three income scenarios: low, medium, and high wage. For the low-wage
scenario, we select the historically given minimum wage series, ranging from $0.75 per hour
“in 1955 to $4.25 in 1994. We assume 2,080 hours of work per year. The medium-wage
series is assumed equal to the national average annual wage series that is used to index
workers’ annual earnings in the computation of AIME ($23,754 in 1994). The high-wage
scenario assumes that the worker always earned at least the maximum OASI taxable amount,
climbing from $4,200 annually in 1955 to $61,200 in 1996. We do not assume any life cycle
pattern in earnings,!” and we assume no unemployment. The wage series determine OASI
contributions and benefits. For the purpose of mortality rates, we assume that household
income for low- and medium-wage earners before retirement is equal to wage earnings (of
husband and wife combined in the case of a couple). High-wage earners are assumed to be at
the 90th percentile of the income distribution (about $68,000 in 1990). After retirement, we
assume that low-wage earners receive only OASI benefits; medium-wage earners receive
twice their benefits, and household income of high-wage earners equals four times their
OASI benefits. These assumptions are motivated by possible additional income from private
pensions or savings for medium- and high-wage earners. We assume that retirees do not
have any labor earnings, i.e., the earnings test is irrelevant. However, the additional income
sources make 85 percent of OASI benefits of high-wage earners subject to income tax; we

assume that this reduces their after-tax benefits by 25 percent.!8

16 However, if the worker was married, his widow may be eligible for widowhood benefits.

17 This may over- or underestimate the resulting AIME. On the one hand, only the 35 highest-earning years
enter calculation of AIME, so ignoring a lifecycle pattern will somewhat underestimate AIME. On the other
hand, a worker may reach the maximum taxable earnings level for some years in his lifecycle, effectively
clipping the earnings that enter the AIME calculation.

I8 The employee makes contributions on an after-tax basis, the employer on a pre-tax basis. We are not aware
of prior work that accounted for the tax-exempt treatment of employer contributions. For comparability, we also
ignore the issue. Actual rates of return are therefore higher than those reported here and in other studies.
Furthermore, since the relative tax advantage is larger for higher i incomes, the OASI system 1s less progressive
than indicated by our and prev1ous studies.
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If a worker dies, his widow is eligible for widowhood benefits.!® We assume that she
waits until age 65 to claim these benefits, so that there is no permanent benefit reduction. We
assume that there are no dependent children or eligible parents in the household. For
mortality rates after 1990 (the last year of our data), we assume that the 1968-90 time trend
continues. Finally, our simulations are for unmarried individuals (including widows and

widowers) who do not (re)marry and for married couples that do not divorce.

4b. Progressivity of the OASI Program

The OASI program is not as progressive as the benefit formula, the earnings test, and benefit
taxation rules may suggest because high-income individuals have higher life expectancies
and thus collect benefits for a longer time. Table 2 shows real rates of return for unmarried
males, unmarried females, and 1.5-earner couples, at three levels of income. A 1.5-earner
couple is a couple in which the wife earns 50 percent of the husband’s wage, i.e., the couple’s
Joint earnings are 150 percent of the indicated wage series. The wife’s AIME will thus
amount to one-half of her husband’s AIME, and her PIA possibly to somewhat more than
one-half, because of the progressivity of the benefit (PIA) formula. The wife need not work
40 years full-time at one-half the wage of her husband; she may work part-time, or

intermittently, with the same results.

[Table 2 here]

The first panel of Table 2 assumes mortality rates based on age, sex, and race only, i.e.,
gross mortality rates based on Vital Statistics;20 the second is based on net mortality rates that
control for marital status and household income. Reading across columns in the first panel,
the rate of return decreases monotonically with earnings, as expected. The difference in rate
of return between low- and high-wage earners is approximately 2.7 percentage points. The
second panel indicates that the degree of progressivity is reduced once account is taken for
lower mortality rates among high-income individuals. For unmarried females and married
couples, the difference in real rate of return between low- and high-wage eamners is 0.8-1.4
percentage points, whereas the OASI program is even somewhat regressive for unmarried
males.2! The implied intracohort dollar transfers (defined below) are thus much smaller than
gross‘ mortality rates would suggest. For example, the transfer from a 1.5-earner high-wage
couple to a 1.5-earner low-wage couple is not $107K, but only $18K when differential

19 In that case, AIME may be based on fewer than 35 years of earnings; see Social Security Bulletin ( 1994).
20 All standard errors on rates of return based on Vital Statistics are smaller than 0.005 due to large underlying

population sizes.
21 However, as we shall see below, the implied intracohort dollar transfer is more negative for high-wage

earners than for low- and medium-wage earners.
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mortality rates by marital status and household income are accounted for. Reading down
columns, unmarried females enjoy higher rates of return than unmarried males because of
lower mortality among females. Married couples experience even higher rates of return
because of spousal and widowhood benefits and somewhat lower mortality rates.22

Without knowledge of the distribution of the population by marital status and earnings,
our simulations cannot determine the aggregate rate of return for this cohort. Table 2,
however, suggests that the aggregate is between 2 and 3 percent; we will use 2.5 percent as a

point estimate, below.

4c. Black-White Differentials

The discussion on implied Social Security transfers between blacks and non-blacks (for
convenience labeled “whites” below) often confounds two factors. On }he one hand, blacks
have lower average incomes than whites, and the progressivity of the benefit formula thus
operates in their advantage. On the other hand, blacks are subject to higher mortality rates,
even with controls for marital status and income in place. The overall conclusion has
generally been that blacks as a whole earn higher rates of return than whites (e.g., Aaron, -
1973; Duggan et al., 1993; Rofman, 1993).23

[Table 3 here]

Table 3 reports real rates of return for whites, blacks, and their differences, conditional
on earning the medium-wage series. Controlling for marital status and income, whites
consistently earn higher rates of return than blacks. The difference as suggested by using
gross mortality rates (by age, sex, and race) is just under 1 percentage point. The second
panel indicates that the difference is only about one-half that much when account is taken of
the fact that blacks’ excess mortality is partly due to their lower average incomes (and

perhaps lower marriage rates).24

22 The spousal benefit is not responsible for this particular result because the wife’s PIA is at least 50 percent of
her husband’s, so that she is better off claiming retirement benefits on her own account.

23 As Lee (1994) pointed out, a cross-sectional view may lead to a different conclusion. The OASI is a pay-as-
you-go program, with contributions paid by younger and benefits received by older cohorts. Given differences
in mortality and fertility rates and immigration, whites may receive more than they pay in. He concluded that
Asians and Hispanics paid much more into the system than they took out in 1987, but that this does not hold for
blacks.

24 As explained above, we ignore survivor benefits to dependent children, which are disproportionately
beneficial to those who die at a relatively young age such as black workers. Furthermore, fertility is higher
among blacks than among whites (Department of Commerce, 1995); the presence of more children would
further reduce the black-white differential in rate of return.
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4d. Intracohort Transfers

The preceding two subsections indicate that females, married couples, low-income
individuals and white individuals earn higher rates of return, ceteris paribus. This subsection
indicates how these differential rates of return translate into dollar transfers. From this point

forward, only net mortality rates are used.
[Table 4 here]

Table 4 shows intracohort lifetime transfers for the cohort that is retiririg in 1995.
These dollar figures, expressed in 1995 dollars, are net present values of OASI benefits
minus contributions. They are discounted to the retirement year, 1995, at a discount rate of
2.5 percent, which is approximately the real aggregate rate of return for this cohort. Positive
numbers thus indicate that the real rate of return exceeds 2.5 percent, whereas negative
numbers correspond to lower rates. The transfers are given by earnings category, sex, race,
and marital status. Figures for couples involve two persons and are not in per-capita terms.
We consider married couples in which only the husband has any earnings (one-earner
couple), in which the wife’s earnings amount to one-half her husband’s earnings (1.5-earner
couple), and in which the husband and wife earn amounts that are each equal to the indicated

wage series (two-earner couple).

First, consider sex differences. Table 2 indicated that the real rates of return for
medium-wage unmarried white males and females are 0.08 and 2.95 percent, respectively.
This difference corresponds to a lifetime transfer of $66,398 from unmarried males to
unmarried females of medium earnings (Table 4, second panel, second column); the
difference between black men and women is smaller at $49,753, and the average over the
entire population is $64,036.2 While not as large as infercohort transfers that have been
reported in the literature, this intracohort transfer is sizable. The transfers are smaller for

unmarried low- and high-wage earners.

For couples, we find that one-earner couples are substantially better off than other

- couples. This advantage is due to spousal and widowhood benefits. One-earner couples
enjoy both types of benefits; 1.5-earner couples profit from widowhood, but not from spousal
benefits, and neither type of benefit is of any avail to two-earner couples. The differences in
net present values between two-earner and one-earner couples indicate that the spousal and

widowhood provisions translate into additional returns ranging from approximately $41K per

25 This figure, from the first column, is based on mortality rates from a model that controls for age, sex, marital
status, and-household income, but not for race. The estimates are not reported here but may be obtained from
the authors upon request.
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low-wage couple to $128K per high-wage couple. Slight differences in mdrtality rates (due
to higher household incomes for two-earner couples) are insufficient to offset the benefit
differences. As expected, married couples fare substantially better than unmarried
individuals. On a per-capita basis, members of a one-earner couple receive approximately
$22K (low wage) to $82K (high wage) more than their unmarried counterparts.

Consider differences by income. Table 2 illustrates that the OASI program is slightly
regressive for unmarried males and progressive for unmarried females and 1.5-earner
couples, although not as progressive as gross mortality rates would suggest. Table 4,
however, shows that the conclusions are different when progressivity is measured by
intracohort transfers. Unmarried males transfer between $25K (low wage) and $72K (high
wage) to other members of their cohort. Despite the positive correlation between rate of
return and income among unmarried males, they all experience rates that are below the cohort
aggregate (2.5 percent), and higher earnings translate into larger transfers to society.
Unmarried females receive transfers of approximately $16K at low and medium wage levels,
but pay transfers of $23K at the high wage. For them, the system is thus progressive,
although the progressivity is mostly felt at high levels of income. For one-earner couples, the
OASI program is somewhat regressive; for two-earner couples, it is progressive. The
unmarried male case in Tables 2 and 4 thus illustrates that it is of critical importance to
unambiguously define “progressivity”; different definitions may lead to different conclusions

regarding the OASI program.

The second and third columns of Table 4 show transfers for whites and blacks; their
difference is given by the fourth column. As expected on the basis of differential mortality
rates, whites fare better than blacks across the board. Recall that these simulations are
conditional on marital status and income and thus do not reflect the distribution of whites and
blacks over marital status and income; the conclusions for blacks as a group differ from
individual experiences. On a per-capita basis, the mortality differences correspond to
between $2K and $21K more in transfers to whites than to blacks.

5. IMPLICATIONS OF AMENDMENTS FOR DIFFERENTIAL IMPACTS

The OASDI Annual Report (1995) projects that, under the “intermediate scenario,” the OASI
trust fund will be depleted around the year 2030. Several proposals have been submitted to
the United States Congress to ensure long-range balance of the OASI and DI trust funds.26

26 In 1994, three proposals were submitted to the House of Representatives. Each involves a combination of
measures. The proposal by Daniel Rostenkowski, Chairman of the House Committee on Ways and Means,
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This section assesses the impact of an (accelerated) raise in the NRA, an increase in the

contribution rate that employers and employee pay, and a reduction of benefits across-the-
board. There are virtually no spill-over effects across these three types of amendments, so
the figures reported below may be added to evaluate actual proposals, which typically are

combinations of measures.

Our metric of comparison is the net present value (NPV) of benefits minus
contributions. It is straightforward to show analytically that a raise of the NRA, an increase
in the contribution rate, and a reduction of benefits will all lower this net present value for all
workers. It is also straightforward to show that all measures will diminish the difference in
net present value across socioeconomic groups that differ only in their mortality rates. As we
saw above, women experience higher survival rates than men, and whites enjoy a similar
advantage over blacks. The implied differences in their net present values will thus all
narrow. Furthermore, none of the amendments has any major differential impact by marital
status. We will therefore not further pursue differences by race, sex, or marital status.
Instead, and in light of the interest groups involved in the political decision making process,
this section focuses on the differential impact across birth cohorts and across income
categories. Subsection 5a shows the consequences of accelerating the scheduled increase of
the NRA and of further raising it; Subsection 5b illustrates the effects of increasing the

contribution rate and reducing benefit levels.

Sa. Amendments Involving the Normal Retirement Age

The NRA, currently 65 years, is the age at which workers are eligible to retire with full
retirement benefits. Workers may elect to claim benefits as early as age 62, in which case
their benefits are permanently reduced by 20 percent (5/9 percent for every month under age
65). In 1983, Congress voted to gradually increase the NRA.. Starting for workers attaining
age 62 in the year 2000, the NRA will increase by two months per year until it reaches age 66

increases the joint employer-employee contribution rate, accelerates the scheduled increase of the NRA,
increases the portion of benefits that may be subject to income taxation, sharpens the progressivity of the benefit
formula, and provides for a one-time COLA reduction. J.J. Pickle, Chairman of the Subcommittee on Social
Security, proposed to raise the NRA to 70, reduce the annual credit for late retirement, reduce the spousal
benefit to 33 percent, and apply the COLA only biennially. He also proposed a 5 percent increase of benefits to
retirees over age 85. Timothy Penny and Marjorie Margolies-Mezvinsky proposed to increase the NRA to 70 at
a pace of four months per year, increase the Early Retirement Age from 62 to 67, and sharply limit the COLA
for retirees receiving more than the 20th benefit percentile. None reached the floor for a vote before the House
adjourned, but the proposals are likely to form the basis for future amendments. In 1995, two proposals were
submitted to the Senate. Daniel Patrick Moynihan proposed to reduce the COLA by one percentage point.
Senators Alan Simpson and Robert Kerrey proposed to increase the NRA to 70, sharpen the progressivity of the
benefit formula, reduce the COLA by at least 0.5 percentage points, and limit the COLA for beneficiaries above
the 30-th percentile. At the time of this writing, both proposals are still pending.
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in 2005. The NRA will remain at age 66 until 2016, and then further increase by'two months
annually between 2017 and 2022, after which it will remain constant at 67 years. Several

lawmakers have proposed to accelerate the increase and/or increase the NRA to age 7027

Table 5 shows the impact of various NRA amendments on the 1930 through 1970 birth
cohorts. All dollar figures are discounted to the normal retirement year and converted into
1995 dollars. The appropriate discount rate is no longer 2.5 percent, but the rate which is
consistent with a mature system in long-term balance. In a pure pay-as-you-go system, this
rate is equal to the average annual real growth rate of the nation’s total wage bill, to the
extent that it is subject to payroll taxes. In a pure trust fund-based system, the appropriate
rate is the average real rate of return on trust fund investments. The total wage bill grew at an
average of 2.7 percent per year between 1959 and 1994 (Department of Commerce, 1992,
1995). By law, the OASI trust fund is required to invest in special-issue Treasury securities
which pay interest at the Treasury Bill rate — 1.2 percent annually in real terms between |
1937 and 1990 (Duggan et al., 1993).22 Given that the OASI program is a mixture of the two

systems, we chose a discount rate of 2.0 percent.
[Table 5 here]

The figures are for a 1.5-earner white couple with medium earnings. Total lifetime
contributions, benefits and their difference, the net present value, are all presented. The first
column shows the current situation. Both contributions and benefits are expected to be
higher for younger cohorts than for older, because of projected wage growth and a higher
retirement age for younger cohorts. After a small decline for the 1940 cohort, the net present
values are expected to also increase, indicating that cohorts that will retire in the future will
be better off that the cohort that retires today. This is due, in part, to the secular decline in
mortality rates (Table 1). The 1930 birth cohort will not be affected by amendments
centering around the NRA. Younger cohorts are progressively affected. An increase of the
NRA to age 70 would cost a 1.5-earner medium-wage white couple of which the husband
was born in 1970 about $67K; the three additional years in the labor force would result in
$28K extra in contributions and $39K less in benefits.

27 Rostenkowski proposed to eliminate the plateau between 2005 and 2016; Pickle and Simpson/Kerrey
proposed to increase the NRA to age 70 by two months annually; Penny/Margolies-Mezvinsky also proposed to
increase the NRA to age 70, but at a rate of four months annually.

28 A number of alternative investment strategies is currently being considered, including investing in municipal
bonds, the stock market, and education loans. Similarly, the Simpson/Kerrey proposal will allow workers to
divert up to two percentage points of their contribution into a personal investment plan or IRA-type account.



Note that elimination of the NRA plateau between 2005 and 2016, as proposed by
Rostenkowski, would only result in a one-time cost savings. Only those reaching age 62
between 2005 and 2021 would be affected, i.e., the 1943-1959 birth cohorts.

[Table 6 here]

Table 6 shows the impact of NRA amendments on income categories. For conciseness,
we discuss only the figures for the 1950 birth cohort; those for the 1930 and 1970 cohorts are
qualitatively similar. Under the current system, 1.5-earner high-wage white couples pay
more than six times as much in contributions than similar low-wage couples, whereas they

‘stand to receive only four times as much in benefits. Increasing the NRA would cost low-
wage couples as much as $23K, while high-wage couples may experience a $99K reduction.
These figures are sizable, both absolutely and in relationship to expected lifetime

contributions and benefits.

5b. Amendments Involving Contributions and Benefits

We simulated the impact of increasing the total (employer plus employee) contribution rate
by up to 5 percentage points (Figure 1) and of an across-the-board reduction in benefits by up

to 30 percent (Figure 2).2° The figures show net present values only.
[Figures 2 and 3 here]

The 1930 birth cohort is not affected by an increase in the contribution rate because it
retired in 1995, before such increase would take effect. Subsequent birth cohorts are
progressively affected. The 1970 birth cohort is of particular relevance because its members
are assumed to have entered the labor force and the Social Security system in 1995, i.e., it
provides insight into the workings of a fully matured system. An increase of 5 percentage
points would cost a 1.5-earner medium-wage white codple in the 1970 cohort approximately
$122K. An increase of just 2.5 percentage points would reduce this group’s real rate of

return to 2.0 percent, consistent with long-range balance.

A reduction of benefits, unlike an increase of the contribution rate, affects all cohorts of
future retirees roughly equally (Figure 2). Again, for the rate of return of this particular
group in the 1970 cohort to be sustainable, a reduction of about 15 percent would suffice.

[Tables 7 and 8 here]

29 Rostenkowski proposed to gradually phase in an increase of the payroll contribution rate by 3.90 percentage points, to be
paid by employers and employees jointly. He also proposed to make the benefit formula more progressive than it currently is
and to expand the taxability of benefits for higher incomes. Pickle proposed to reduce the spousal benefit from 50 to 33
percent of the retired worker’s P1A; several others proposed to limit cost-of-living increases or sharpen the progressivity of
the benefit formula. ' ‘
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Tables 7 and 8 show the impact of amendments centering around contribution rate and
benefit level on three income categories for the 1950 birth cohort. Currently, low-wage
couples enjoy a net present value that is $94K higher than their high-wage counterparts.
Increasing the contribution rate by 5 percentage points would increase that differential to
$195K, whereas a 30 percent benefit reduction would widen it to $218K. Both types of
measures would thus increase the element of progressivity in our Old Age and Survivors
Insurance program. Note that most of the actual amendments under consideration will reduce
benefits disproportionately for the higher incomes. This will further exacerbate our findings.

6. CONCLUSION

This paper assesses socioeconomic differentials in the returns to the OASI program. We find
that the aggregate ex ante real after-tax rate of return for the cohort that retired in 1995 is
approximately 2.5 percent. There are, however, substantial differences based on sex, race,
marital status and income. Due to differential mortality rates, women enjoy higher rates of
return than men, and whites experience higher returns than blacks at a given income level and
marital status. Progressivity in the benefit formula and taxability of a portion of benefits for
higher incomes imply that low-income individuals have higher rates of return than high-
income people. We show that past estimates in the literature that were based on Vital
Statistics mortality rates (by age, time, sex, and race) tended to overstate those differentials.
Mortality rates that account for marital status and household income indicate that black-white
differences are smaller than Vital Statistics suggest, and that the OASI system is not as
progressive as Vital Statistics indicate. For one segment of the population, unmarried males,
the rate of return among high-wage earners is even higher than among low-wage earners.
Their rates of return, however, are all below the cohort aggregate, and the size of intracohort
transfers maintains progressivity of the system in the entire population. On a lifetime basis,
these intracohort transfers are around $50K for men to women, roughly $10K for blacks to
whites, and roughly $30K for high-wage to low-wage workers. Spousal and widowhood
benefits may be valued at roughly $50K per couple.

It should be noted that our analysis applies only to the OASI; to the extent that
mortality rates are correlated with disability rates, transfers under the Disability Insurance
(DI) program will operate in the opposite direction from those illustrated in this paper. The
differences may be further diminished by benefits to children and parents of a deceased

worker, which we ignored.
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We also analyzed the impact of various amendments on socioeconomic groups. An
increase of the NRA to age 70 would cost a typical young couple in the order of $67K — less
for low-wage earners, more for high-wage earners. Increasing the contribution rate has no
effect on current retirees, while a couple that recently entered the labor market may expect to
receive roughly $122K less from the OASI program if the total (employer plus employee)
contribution rate were increased by 5 percentage points. Reducing benefits-affects the 1930
through 1970 cohorts roughly equally; couples may expect roughly $116K less as a result of

a 30 percent cut across the board.

It is by now well-accepted that the Social Security system needs to be amended in order
to remain solvent. This study shows how the current system and the proposed amendments
differentially affect socioeconomic groups. The reforms will inevitably reduce the generosity
of the Social Security system for large segments of the United States population. We hope
that our calculations will help law makers and their supporters in deciding how to fairly

balance the principles of equity and adequacy in the reforms.
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Table 1. Mortality Log-Hazard Estimates?2

male female
(1) @ 3) “)
VS (marginal®) A (marginalb)
Age 12-65 0.0885 *** -0.0044 0.0937 *x** -0.0106 **
(0.0000) (0.0037) (0.0000) (0.0051)
Age 65+ 0.0820 *** -0.0265 *** 0.0961 *** -0.0060
(0.0000) (0.0050) (0.0000) (0.0048)
Time 1930-68 -0.0254 #** -0.0479 **=*
(0.0000) (0.0000)
Time 1968+ -0.0122 #*= 0.0081 -0.0134 *** 0.0052
(0.0000) (0.0050) (0.0000) (0.0055)
Black 0.3439 *** -0.2409 ** 0.459]1 *** -0.1207
(0.0005) (0.0946) (0.0005) (0.1006)
Unmarried 0.2472 *%** -0.1928 **
(0.0753) *(0.0835)
log(household income):
first quartile slope -0.0663 -0.0911
(0.6773) (0.0825)
second, third quartiles slope -0.9075 *** -0.6096 ***
(0.1059) (0.1241)
fourth quartile slope -0.4541 ** -0.8657 ***
(0.2095) (0.3088)
Intercept -7.9945 *** 1.3382 * -8.9361 **x* 1.7136 **
(0.0009) (0.7397) (0.0013) 0.7970)
Log-Likelihood -6379.82 -6288.41 -5493.40 -5457.53

Note:  a Standard errors in parentheses; significance levels: ‘“*'10%; ***° 5%; ‘“***° 1%.
b Column 1 is based on Vital Statistics, Column 2 on the PSID. Column 2 provides marginal
estimates to Column 1 when covariates are added, i.e., the age, time and black coefficients
are the sum of Columns 1 and 2. The same holds for Columns 3 and 4.
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Table 2. Real Rate of Return to OASI Contributions and Benefits

(standard errors in parentheses)

Gross mortality rates (age, sex, race)

low wage medium wage high wage
unmarried male 2.77 1.83 -0.16
(0.00) (0.00) (0.00)
unmarried female 3.89 ‘ 3.02 1.23
(0.00) (0.00) (0.00)
1.5-earner couple 3.99 3.06 1.54
(0.00) (0.00) (0.00)
Net mortality rates (age, sex, race, marital status, income)
low wage medium wage high wage
unmarried male - -0.25 0.08 0.54
(0.59) (0.50) 0.41)
unmarried female 343 2.95 1.98
0.21) (0.20) (0.23)
1.5-earner couple 3.13 2.84 2.35
(0.16) (0.15) (0.14)

Table 3. Real Rate of Return to OASI Contributions and Benefits
- (medium wage earners; standard errors in parentheses)

Gross mortality rates (age, sex, race)

white black white minus black
unmarried male 1.83 0.82 1.01
(0.00) (0.00) (0.00)
unmarried female 3.02 . 2.18 0.83
(0.00) (0.00) (0.00)
1.5-earner coupie 3.06 2.32 0.74
(0.00) (0.00) (0.00)
Net mortality rates (age, sex, race, marital status, income)
white black white minus black
unmarried male 0.08 -0.37 0.45
(0.50) (0.64) (0.43)
unmarried female 295 2.34 0.61
(0.20) (0.30) (0.20)
1.5-earner couple 2.84 2.37 047
Co (0.15) 0.22) (0.16)
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Table 4. Intracohort OASI Transfers (in 1995 dollars)
(standard errors in parentheses)

Low Wage Earners

all races white black white-black
unmarried male -25,489 -24,346 -26,795 2,448
(2,960) (3,174) (3,194) (2,204)
unmarried female 16,421 19,789 5,936 13,853
4,975) (5,106) (5,525) (4,080)

female-male 41,909 44,136 32,731

(5,789) (6,012) (6,382)
one-earner couple 35,688 39,111 25,291 13,819
(4,250) (4,374) (5,041) (3,951)
1.5-earner couple 15,230 18,836 4,506 14,329
(4,573) (4,719) (5,363) (4,145)
two-earner couple -4,934 -1,125 -16,035 14910
(4,947) (5,117) (5,750) (4,397)

Medium Wage Earners

all races white black whiteblack
unmarried male -47,470 -45,571 -50,441 4,869
(5,967) (6,214) (6,675) (4,360)
unmarried female 16,567 20,827 -687 21,514
(8,133) (8,229) (9,298) (6,351)

female-male 64,036 66,398 49,753

(10,087) (10,311) (11,446)
one-earner couple 61,009 65,470 43,243 22,226
(7,547) (7,652) 9,192) (6,561)
1.5-earner couple _ 19,975 24,596 1,359 23,236
(8,173) (8,293) (9,887) (7,014)
two-earner couple -9,132 -3,993 -30,437 26,442
(9,503) (9,655) (11,545) (8,318)

High Wage Earners

all races white black whiteblack
unmarried male -71,721 -70,235 -76,984 6,749
(10,117) (10,211) (11,191) (6,121)
unmarried female -22,733 -20,264 -41,063 20,798
(10,574) (10,545) (11,600) (6,217)

female-male 48,988 49,969 35,920

(14,634) (14,679) (16,118)
one-earner couple 68,828 70,996 49,057 21,939
(10,274) (10235) (11687) (6,600)
1.5-earner couple -2,280 -23 -23,462 23,439
(11,404) (11,366) (12,939) (7,259)
two-earner couple -59,424 -56,968 ' -83,359 26,390
(13,575) (13,537) (15,352) (8,568)




Table 5: Impact of Increasing the Normal Retirement Age by Birth Cohort

— 28—

(1.5-earner medium wage white couple; discounted at 2.0% to retirement year, 1995 dollars)

¢} 2 3 ) &) (6)

birth NRA=67 NRA=67 NRA=68 NRA=69 NRA=70 NRA=70
cohort current no plateau _ 4 mol/yr
1930 contributions 140,810 140,810 140,810 140,810 140,810 140,810
benefits 180,715 180,715 180,715 180,715 180,715 180,715

NPV 39,904 39,904 39,904 39,904 39,904 39,904

1940 contributions 183,111 183,111 183,111 183,111 183,111 186,385
' benefits 205,235 205,235 205,235 205,235 205,235 200,604
NPV 22,124 22,124 22,124 22,124 22,124 14,219

1950 contributions 212,185 219,663 220,919 220,919 220,919 237,440
benefits 240,021 233,570 228,674 228,674 228,674 213,199

NPV 27,836 13,907 7,755 7,755 7,755 -24,240

1960 contributions 246,175 246,175 254,653 261,794 261,794 271,898
benefits 273,602 273,602 266,102 256,345 254,274 250,759

NPV 27,427 27,427 11,449 -5,448 -7.520 -21,138

1970 contributions 267,100 267,100 276,424 285,359 295,403 295,403
benefits 319,923 319,923 311,657 303,221 280,542 280,542

NPV 52,823 52,823 35,233 17,362 -14,859 -14,859

Table 6: Impact of Increasing the Normal Retirement Age by Income
(1950 birth cohort; 1.5-earner white couple; discounted at 2.0% to retirement year, 1995 dollars)

(1 @ 3 “
NRA=67 NRA=67 NRA=68, NRA=70
income current no plateau 69 or 70 4 mo/yr
low contributions 81,950 84,574 85,014 90,789
benefits 105,071 101,478 99,492 90,860
NPV 23,121 16,903 14,478 71
medium contributions 212,185 219,663 220,919 237,440
benefits 240,021 233,570 228,674 213,199
NPV 27,836 13,907 7,755 -24,240
high contributions 519,899 540,214 543,639 589,078
benefits 448,706 443,200 434,785 419,172
NPV -71,192 -97,013 -108,853 -169,905
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Table 7: Impact of Increasing the Contribution Rate by Income
(1950 birth cohort; 1.5-earner white couple; discounted at 2.0% to retirement year, 1995 dollars)

¢)) @) 3 “@ (5) (6)
income no change +1% +2% +3% +4% +5%
low contributions 81,950 84,738 87,525 90,313 93,101 95,888

benefits 105,071 105,071 105,071 105,071 105,071 105,071
NPV 23,121 20,333 17,546 14,758 . 11,970 9,183
medium contributions 212,185 220,684 229,184 237,683 246,182 254,682
benefits 240,021 240,021 240,021 240,021 240,021 240,021
NPV 27,836 19,337 | 10,837 2,338 -6,161 -14,660
high contributions 519,899 542,862 565,824 588,787 611,750 634,712
benefits 448,706 448,706 448,706 448,706 448 706 448,706
NPV -71,192 -94,155 -117,118 -140,080 -163,043 -186,006

Table 8: Impact of Decreasing Benefits by Income
(1950 birth cohort; 1.5-earner white couple; discounted at 2.0% to retirement year, 1995 dollars)

(1 93] 3 C)]
income no change -10% -20% -30%
low contributions 81,950 81,950 81,950 81,950
benefits 105,071 94,232 83,432 72,676
NPV 23,121 12,282 1,482 -9,273
medium contributions 212,185 212,185 212,185 212,185
benefits 240,021 209,866 180,501 152,774
NPV 27,836 -2,318 -31,683 -59,410
high contributions 519,899 519,899 519,899 519,899
benefits 448,706 395,535 343,277 292,223
NPV -71,192 -124,363 -176,621 -227,675
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