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I. STATEMENT OF INQUIRY AND RESULTS

For nearly five decades, the social security progranl

has grown in
scope, worker coverage, budgetary significance, and, until quite
recently, populsrity. However, the federal Old-Age, Survivors,
Disability, and Health Insurance (OASDHI) program has entered s new phase
in its long, convoluted history=-a phase marked by public confusion,
critical debate, budgetary insolvency, and controversy. This
dissertation investigates s cause of the controversy, the income
redistribution objective of the program. The old-age insurance portion
of the social security program has two primary objectives: 1) to insure
vetirees against economic risk over an uncertain retirement period when
potential earnings are low or zero; and 2) to redistribute income within
an age cohort and across generations. The former objective alters the
pattern of income receipts across the individual's life cycle, whereas
the latter alters the distribution of lifetime income within an age
cohort and across generations. Over time, policymakers have shifted the
emphasis of the program away from traditional insurance principles, or
"individual equity,” toward a distribution of benefits based on the

presumptive needs of retired persons and their dependents, or “social

adequacy.”

lugocial security” is broadly defined as the federal Old-Age,
Survivors, Disability, and Health Insurance (OASDHI) program. Prior to
1966 when the health insurance program was added, it was referred to as
OASDL. This paper confines its analysis to the old-age (OAI) portion of
OASDHI, which includes primary worker, spousal, transitional, and special
age~72 benefits.



The primary, although not exclusive, emphasis of the program has
become an attempt to extend a minimum standard of income security to all
“effectively” retired persons in pursuance of social justice. The
apparent dual nature of the program was not problematic until recently
because texes vere kept at acceptable levels, covered retirees vere
generally net gainers, and, to a lesser extent, the program was conve-
niently cast in a traditional insurance~-like framework. The first
generstion of OAI beneficliaries received exorbitant rates of return on
prior OAI contributions owing to the fact that they had few years of
coversge in the program and a relatively long benefit collection period.
Subsequent generations have benefitted from the relative immaturity of
the program, which made possidble extremely low tax rates and frequent
increases in benefit levels. As the system matures, meaning the contri-
bution period eclipses the entire work history, the size of the inter~
generational transfer will diminish. 1In addition, the probability of
being a net loser will increase, drawing further attention to the cause
of the potential loser-gainer scenario~-the redistribution ohﬂcc:ivc.l

This dissertation does not address the legitimacy of the redistribu-
tion objective; instead, it seeks to examine the program's effectiveness
in redistributing income within and across retirement cohorts. Four
interrelated issues are investigated: 1) Does the OAI portion of the

lparsons and Muoro (1977) find that within the next 50 years the
intergenerational transfer will disappear completely; hence, each retire-
ment cohort will distribute amongst its members the amount of money they
initially paid into the program. Similar results regarding the diminu-~
tion of the intergenerational transfer were found by Freiden et al.
(1976) and Burkhauser and Warlick (1981) (see Chapter III).



social security program redistridute income in favor of low-income
beneficiaries? 2) Does the current OAl program redistribute denefits in
favor of women, as a group, at the expense of their male counterparts?

3) How does the wife's work statua affect the distribution of OAI
benefits within and across family types? 4) Are spousal benefits distri-
buted principally to needy, depandent spouses? Answers to the aforemen-
tioned questions sre needed to asaseas the effectiveness of the current
OAI program in satisfying its intented objectives and to shed light on
inequities and inadequacies resulting from specific provisions in the
law.

The distribucional impact of the OAI progrem ia isolated by
"disentangling” or "decoupling” the insurance portion of the OAI benefits
from the redistribution portion. The insurance disentanglement employs
the actuarial standard of Burkhsuser and Warlick (1981), wheredby a
retired worker's 1972 OAI benefit level is compared to the benefit level
the worker would have received from purchasing an actuarially fair life
sanuity with his or her accumulated OAI contribution on the date of
retirement. (Burkhauaer and Warlick define this difference as the
“transfer component.”) The life-cycle framework devised by Burkhauser
and Warlick is extended in this dissertation to account for the monthly
disburaement of OAI benefits and price indexing. This approach allows us
to measure the distributional effects of the progressive benefit formula,
spousal benefits, and price indexing.

Chapter 11 presents a brief historical overview of the OAI program

vith emphasis placed on features of the law to be examined in this study.



Evidence from previous empirical studies investigating the distribdutional
impact of the social security program are discussed in Chapter III. The
1ife-cycle model and conditions for an actuarially fair retirement system
are presented in Chapter IV. In Chapter V, the assumptions underpinning
the model, the data set and sorting technique, computational formulas,
annuity-type counterfactuals, and redistribution estimates are briefly
explained. The generalised quadratic regression models by marital
status, and a detailed discussion of the model variables are presented in
Chapter V1. In Chapter VII, descriptive evidence and evidence from the
estimation of the regression models are presented and interpreted, A

summary and conclusions appear in Chapter VII1I,



II. HISTORICAL OVERVIEW

A. 1933 Old-Age Insurance Progrsn

The social security program in the United States ia a dynanmic
federal income maintenance program, vwhich has evolved over its bdrief 49~
year history from a atrictly wvorker-only retirement program to a full-
fledged, comprehensive old-age socisl insurance program., The 1933 old-
age program provided retirement benefita to covered workera only.
Benefit levels were & function of total covered wages earned by the
vorker over her work history, and financed by a flat-rate payroll tax
levied on the employee and employer. Although the OAl program waa
partially funded, it was not distridutionally neutrsl., Initial benefit
levels vere deternined by a mildly progressive benefit formula, and
benefit payments were not sdjusted to reflect different life expectancies
of male and female beneficiaries. Hence, even in the early years of the
program (prior to 1940, when the first benefits were paid) some redis-

tribution within a cohort, though not across cohorts, was mandated.

B. Spousal Benefit Provision
A major drawback to the initial program was its relative ineffec~
tiveness in providing adequate income protection for dependents of
covered workers, and soon-to-be and already retired workers. Incremental
changes in benefit coverage and funding principles were introduced in the
form of amendments to the Social Security Act of 1933 to enhance the

effectiveness of the program in pursuing the goal of income adequacy for



sged persons-—the nation’e most identifisble impoverished group. The
1939 smandmante providsd spoussl and eurvivor benefits for women merried
to covarsd workers.

The 1937-1939 Advisory Council's recommendation for noncontributory,
supplementel sacurity benefits to wivas and widows of covarsd vorkere vas
a conscious sttempt to ameliorata the sconomic herdshipe imposed on this
group of women because of the incidental retiremant or death of the
primary earner who, et that time, did not have sufficient earninge
history to satisfy his own econocmic needs in retirement let slone those

of his dapcndanto.l

The receipt and asbaolute size of the supplemental
benefite vere linked to the husband’s eernings history, preserving the
1llueion of an insurence program. The supplemental benefite provided
fenily protection, slthough contributione were besed on en individual
vorker’e employment end earnings history sxclueively. The OAI progran
legislated in 1939, and to a lerge extent operating today, effectively
subeidized the treditional femily structure cheracteristic of that time
period. It is, hovever, important to note that the Council's
recommendation was reflective of the socio-cultural-economic ailieu of
that period.

The typical American family in the late 1930s was characterized by

life~long marriages where the female assumed the primary responsibilicy

1Boncon::£butory. supplemental security benefits were not extended
to husbands of female workers until 1950, In 1950, husband and widower
benefits were extended to the husband of a female worker if he could
prove that oune~half of his support came from his working wife or deceased
wife. The "dependency test” was stricken from the law after it was
declated)uncons:ituzional by the Supreme Court in 1977 (Califano v,
Goldfarb).



for nuturance and home managenent and the male assuned the “"breadwinner"”
role. Married women, as a group, had weak labor force attachments and,
as a consequence, vwere disproportionately represented ocutside the labor
force. (In 1939, only one out of four married women worked outside the
home, and three out of 20 households had both husband and wife employed
outside the home simultanecusly.) Most vomen, therefore, lacked
independent OAl protection. The presumption of dependency, on behalf of
all vomen, was consistent with demographic characterietice and did
elininate a severe inadequacy present in the original version of the
strictly worker-only retirement program,

The Council realized that in the near future, and especially in the
distant future, married women would be dually entitled to both primary
and spousal retirement benefits. The provision of overlapping tenefits
to married women as independent earnmers and dependent spouses vas
inconsistent with the intent of the noncontributory, supplemental
security benefit provisions--protecting a needy group from economic
hardship resulting from the "bresdwinner’s” retirement or death. To
avoid the overlapping benefit problem, the dual-entitlement provision was
introduced in conjunction with supplemental benefits as a variant of a
means test. According to the dusl-entitlement provision, if a married
woman is entitled to two benefits simultaneously--primary and spousal
(survivor)--she will receive the larger of the two benefits. The base of
her benefits is her own primary benefit smount which is then augmented by
the difference between her supplemental benefit and primary benefit

amounts. The dual-entitlement provision was a noncontroversial addition
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to the program because it pertained to a small fraction of the entire
beneficiary population, and it was consistent with the generally accepted
social adequacy goal of the program.

As mentioned above, the provision of spousal and survivor benefits
to women married to covered workers in accordance with the dusl-entitle-
ment rule was noncontroversial in light of the demographic character-
iscics of the 1930s, 1940s, and 1950s. MHowever, as women, especially
married women, increased their participation in the labor force, a
greater proportion of female beneficiaries qualified for independent as

well as dependent's bcmtin.l

Since the dual-entitlement provision
guarantees the duslly entitled woman the larger of the two benefits, she
must forego the other benefit to which she is entitled. The design of
the program gives preferential treatment to dependent, nonworking married
women vis-#-vis independent, working married women. A nonworking married
woman receives dependent spousal benefits (equal to 50 percent of her
husband's primary insurance amount (PIA)) at a zero marginal cost,
vhereas a working married woman receives dependent spousal benefits at a
marginal cost equal to her total OAI contributions, or primary worker
benefits at a marginal cost equal to 50 percent of her husband's PIA.

The working married woman may, either totally or fractionally, duplicate

protection already afforded to her when classified as a dependent on her

lhere was a 20-fold increase from 1950 to 1971 in women receiving
primary-worker benefits. At the end of 1971, there were 23 million adult
beneficiaries of which 13.8 million were women. Fifty percent of the
female beneficiaries were receiving primary-worker benefits and 50
percent were claiming auxiliary benefits. The average monthly check for
female beneficiaries was $100 (Bixby, 1972).



husband's account., Hsnce, the dual-entitlement provision acts as an
ioplicit tax on the working married woman, since she receivea only
marginal accretions to har benefit level in return for her contributions
into the program. The dual-entitlement provision implicitly penslizes
the working voman for seeking financisl independence and subsidizes the
financial dependency of the nonvorking married women. The effect of the
dual-entitlement provision may, especially in light of legislated
increases in the payroll tax snd the relatively low esrnings potentiasl of
nost females, have an increasingly severe vork-disincentive effect, and,
in addition, may erode the progress women, as a group, have made in
achieving financial liberation.

In sddition to generating inequities across married women who have
made different labor-homemakar decisions, ths provision of noncontribu~-
tory, supplemental benefits generates inequities across household types,
depending on marital statua and the diviaion of esrnings within the
household, A two-esrner household with equal earnings (a household where
the husbend and wife are gainfully employed outside the home) will
receive lover combined benefits relative to s one-earner housechold (a
household where either the husband or wife is gainfully employed outside
the home) 1f the combined ecarnings of the two-earner unit is less than
the taxable maximum for a single-earmer. A two-earner household receives
higher benefits compared to a one-earner household when their combined
earnings are greater than the taxable maximum for a single earner;
however, the two-earner couple pays more in the form of contributions to

receive the higher benefit level (Bixby, 1972). The inequities between
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the one-earner and tvo-earner households have become more pronounced in
light of the historic four-decade upswing in the employment participation
of woman.

Single persona, of either sex, are placed in s strategicslly
inferior position in a retirement program that provides family protection
based on sn individuel vorker financing scheme. Single households are
sasigned the same tax liability as married households; however, the
married household is afforded a greater package of benefits. Single and
married workers are treated equally on the contribution aide of the
program, but they are treated as unequals on the bdenefit side since the
warried household ia eligible for dependent benefits not similarly
extended to a single person.

The inequities resulting from the 1939 smendments may, at first
blush, appear juatified in light of the social sdequacy odbjective.
However, the features of the program and the incidental inequities must
be juxtaposed to modern demographic characteristics to ascertain whether
or not the actusl effect of the law is consistent with its inteant. The
payment of spousal benefits presumes the financial dependency of the
married woman and & traditional family structure. The traditional 1939
family does not typify the feamily of the 1980s or of the future. The
modern family is characterized by interdependency rather than dependency.
That is, the typical family today is an interdependent economic unit in
vhich partners, of either sex, have occupational choice and, to a large
extent, are not forced to assume sterotypical roles mandated by societal

norms. Women, as a group, are exercising their right to occupational
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choice and seeking covered employment outside the hom.1

This protracted
trend will intensify the inequities among women who have made different
labor-homemaker decisions. These inequities are a direct result of
noncontributory, supplemental security benefits coupled with the dual-
entitlement provision.

There remeins a shrinking proportion of women who chocse to be home-
wakers and, therefore, may need income protection in their retirement
ycarl.z According to the CAl program, the group of modern-day homemakers
is presumed to be an identifiably needy group. Information on the
pattern of lifetime work for married women is incomplete; however, most
eupirical evidence suggests that there is an inverse relationship between
family income (net of the wife's earnings) and a wife's labor force
participation (Boskin, 1973; Cain, 1966; Carfinkel and Mssters, 1977).
This evidence suggests that the homemaker choice is a more viable option
for high~income fauilies, which would tend to refute the needy-group
argument supporting the provisions of noncontributory, supplementary
benefits. Holden (1979), using a single-period analysis, found that
supplemental benefits were disbursed proportionately to couples in all

income categories. Thus, spousal benefits were being distributed to

lIu 1940, 17 percent of married women were represented in the labor
force compared to 52 percent in 1981, The labor force participation of
women is expected to continue its upward trend in the future, The
actuaries of the Social Security Administration project a labor force

paz:zcipatlon rate of approximately 67 percent in 1990 for women age 25
to 54,

2In 1984, only six percent of all families were made up of the
traditional nuclear family where the man works and the woman is a full~-
time homemaker.
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spouses who vere not needy sccording to poverty standards. This issue is
addressed in a life-cycle context to determine if supplemantal denefits
sdequetely serve the 1939 objective of protecting a group of sged persons
axperiencing economic hardship. In addition, sex differentiels in
survivorehip are smployed to determine if women, as a group, are made
differentially better off reletive to their male counterparts since OAl
benefits ere not sdjusted to account for different life expectancies

between men end vwomen of the same age.

C. Progreasive Benefit Formula
Traditional insurence funding principles were abandoned in 1939 for
deficit financing, or whet is more commonly referred to as "pay-as-you-
go" financing. The deficit financing provision mandated intergenera-
tional transfers from the currently working population to the retired,

! The disbursement of benefits to retired persons

nonworking population.
was based on & progressive benefit formula. The formula has become
slightly more progressive over time.

The 0Al progrem, by design, favors low~income households through the

retirement benefit formula used to determine the worker's primary

Ythe "Ponzi-like” financing scheme is financially sound provided
economic and population growth exceed the growth in the size of the
retirement population (Pechman et al., 1968; Samuelson, 1958).
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insurance amount (PIA) from her average monthly earnings (am.! e
retirement benefit formula is structured to pay higher marginal end
average benefit rates as the benefit base (AME) decreases. Therefore,
the replacement rate (the ratio of retirement benefits to preretirement
earnings) is higher for low-income households relative to high-income
households. But high-income households receive more cash benefits per
month in absolute dollars. The original OAl benefit formula was mildly
progressive. The formula applied to aversge monthly earnings limited to
$250 and paid 40 percent of the first $30 plus ten percent of the next
$200. This formula has been periodically revised to favor low-income
households. In 1972, the formula paid 108.01 percent of the first $110
plus 39.39 percent of the next $290 plus 36.7]1 percent of the next $150
plus 43.15 percent of the next $100 plus 24 percent of the next $100 plus
20 percent of the next $250.

This study examines the distributional impact of the progressive
benefit formula to ascertain whether, in fact, low-income beneficiaries
receive preferential treatment in the disbursement of benefits vis-#-vis

high~income beneficiaries. The progressivity of the benefit formula has

lrhe average monthly earnings is a summary measure of the worker's
earnings history calculated by summing the total taxable earnings in the
computation years divided by the number of months in the computation
period. The AME measure was replaced by a wage indexed base called the
average indexed monthly earnings (AIME) in 1977. The AIME indexes the
worker's earnings so that taxable earnings earned at different points in
the life-cycle are expressed in terms of the overall earnings levels
prevailing in the year of eligibility. The PIA is the basis for sll
benefic payments and is a function of the worker's AME (or AIME after
1977).
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been disputed decause of empirical evidence suggeeting that socio-

econonic characteristice influence life contingencies.

D, Actuariasl Reduction for Early Retirement

The actuarial reduction in the monthly benefit amount payadle on
entitlement applies to retired vorkers and dependents aged 62 to 64, The
intent of this provision was to equalize the total actuarial value of
benefits received dy the beneficiary independent of the age of
retirement., In 1936, provisions were added to the lav permitting female
beneficiaries to accept retirement benefits at age 62. 1f the female
beneficiary applies for early primary benefits (in advance of age 65),
her PIA is reduced by 35/9 of one percent per month under sge 65 (maximun
reduction of 20 percent). Dependents’ benefits are reduced by 25/36 of
one percent per month under age 65 with a maximum reduction cap of 25
percent, Identical provisions were extended to male deneficiaries in
1961,

E. Delayed Retirement Credit
The benefit level (PIA) is adjusted upward if the primary benefi-
ciary elects to retire after age 65. Like the actuarial reduction
provision, the accretion feature was intended to equalize the actuarial
value of the benefit stream independent of the age of retirement. As of
1972, a covered worker's benefit level was adjusted upward if she remains
actively employed and she does not accept retirement between ages 65 and

72. Benefits were increased by 1/12 of one percent for every month the



15

covered vorker postpones retirement after age 65.l Accretions in benefit
levels are truncated at age 72, This adjustment in benefits for delaying
retirement is less than the actuarial adjustment for the shorter life
expectancies of older beneficiaries; hence, the postponement of retire~
ment is translated into a real loss in benefits over the remaining life

lpdlloz

F. Earnings Test

The earnings or retirement test is a type of means test which
reduces benefits to beneficiaries who continue to work past the age of
65, An earnings test has been in effect since 1935, According to the
1935 earnings test, all retirement benefits would be withheld 1if
the beneficiary received any labor earnings during retirement. The
extortionate nature of this test was, however, relaxed prior to the
payunent of the first benefits in 1940, The 1939 version of the earnings
test permitted labor-related earnings up to $15 per month without the
loss of retirement benefits; however, all benefits were forfeited if
earnings exceeded $15. Since 1939, the earnings limit has been augmented
periodically.

In 1972, retirement benefits were reduced if the beneficiary
remained employed after receiving retirement benefits and her earnings

lIn 1983, workers who postpone applying for retirement benefits
receive benefits that are increased by three percent for each year
acceptance is delayed past age 65 up to a maximum of 15 percent.

2The loss in benefits may be partially or fully offset by the
wvorker’s higher PIA as a result of the worker's extended earnings
history.
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vere in excess of 19 percent of the annual tsxable maximum. Benefits
vere reduced by one dollsr for every two dollars of post-retirement
earnings betveen $1,680 snd $2,880, but bdenefits were reduced by one
dollar for every dollsr of earnings adove 92.880.l Hovever, benefits
vere not reduced for vorker-beneficiaries vho were 72 or older in 1972.2
From a policy point of view, the earnings test is consistent with
the basic purpose of social security, which is to fractionally replace
lost earnings bdecause the sged worker retires from the ladbor force. But,
from the beginning, the earnings test has been controversial and atrongly
criticized, The "3l for 92 and $1 for $1" withholding rate (or “$1 for
$2° withholding rate since 1973) has been criticized because the with-
holding rate applies to labor income only (excluding nonwork income
sources like dividends, vents, and penaion payments) and for discouraging
heslthy older persons from seeking gainful employment in the market. The
burden of the 50-to-100 percent withholding rate falls heaviest on the
low-income aged decause of their greater reliance on social security and
employment earnings for financial security during retirement. Studies of
the financial holdings of the aged show that moat low-income persons do

not have sccess to private pensions, private inaurance, savings, and

lsince 1973, benefits were reduced by one dollar for every two
dollars of earnings above the earnings ceiling. Beginning January I,
1983, worker-beneficiaries age 65 to 70 lost one dollar of benefits for
every two dollars of earnings over $6,600 ($550 per month), whereas
younger retirees, age 62-64, forfeited one dollar of benefits for every
two dollars of earnings over $4,290 ($410 per month). 3oth earnings
limits are automatically indexed.

2Begtnning in 1983, the earnings test applies only to worker~
beneficiaries who are 65 to 70.
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other nonwork income sources to sugment their retirement benefits
(Freidman snd Sjogren, 1981; Murray, 1972; Sherman, 1973). Most evidence
suggests that the financial status of low-income persons remains
unchanged at the outset of retirement in spite of "social security" for
several reasons: 1) retirement benefits only partially replsce
employment earnings; 2) retirement benefite are reduced if the retiree
has supplemental post-retirement earnings in excess of the earnings

ceiling; snd 3) low-income persons generally have insufficient nonwork

income sources.

G. Cost-of-Living Adjustment

In the mid-1960s, influential persons in Congress snd the executive
branch begen to push for a bigger role for social security as an income
source for the elderly. Congress approved benefit increases of 15
percent in 1969, ten percent in 1971, and 20 percent in July of 1972, 1In
October, 1972, Congress passed the Social Security Amendments of 1972,
The major features of this legislation were provisiona for indexing the
wage base uaed in computing initial benefits and for using the consumer
price index to sdjust payments to current beneficiaries. Although
automatic indexing was legislated in 1972, it did not become effective
until 1975. Legislated increases were substituted for automatic indexing

1

in 1973 end 1974." Benefits paid to current beneficiaries are annually

e expansion of social security beginning in 1969 is descridbed in
Martha Derthick, Policymaking for Social Security (1979).
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indexed whenever the consumer price index (CPI) rises by more than three
pctccnt.l

The social security retirement system is intended to insure
beneficiaries against the economic risk of longevity. Indexing of
benefits enhances this form of insurance in an inflationary enviroament,
Because vomen, as a group, have a longer life expectancy than men, they
receive on average more benefits from indexing. Indexing of benefits for

retired vorkers keeps intact the relative benefit structure, since all

benefit streams are adjusted by the same index.

l!euetito are adjusted annually if the CPI changes by three percent
or more, If the CPI changes by less than three percent in a year,
benefits will not be indexed until the cumulative change exceeds three
percent,
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II1. LITERATURE REVIEW

Although the objective charscteristics of ths OAI progrsm, including
the extent of insursnce protection, have changed over time, its initisl
intent of providing sdequate protection agsinst long-term uncertsinties
sssociatad with the cessation of labor force psrticipation decsuse of old
sge has remsined undiminished. Specific features that have been added to
the progrsa over time, compromising its 1933 insursnce principles,
ultimately influence the eetimated size of the redistribution component.
Hovever, the gradusl shifting towards social adequacy hss engendered
bisses in the program’s operation. The slleged ddases include the
preferential treatment of women, traditional femily structures, low~-
income households, snd nonworking persons age 65 to 71, A more subdtle,
but no less important, bias incidentsl to the progrsm concerns
differential survivorship. Mortaslity studies indicate that specific
socioeconomic characteristics influence survivor probabilities
(Antonovsky, 1972; Gove, 1973; Kitagawa snd Hsuser, 1973; Metropolitan
Life, 1975).l In a retirement program that pays benefits for the
durstion of 1ife, persons with lower survivor probabilities (or shorter

1ife expectancies), as reflected by specific, identifiable socioeconomic

lgurvivor probabilities messure the likelihood of an individual life
age x surviving to life age x+l,
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factors, subeidize persons with relstively highar survivor prodbabilities
(or longer life nxpcceancilo).l

The effects of the aforementioned bisees (program= and worker~
specific) have been investigated in nuserous empirical etudies vsing
differsnt data bdeses (representstive individual and individual cese
history approaches), model esssumptions, equity measures, and program and
feirness definitions. However, independent of the methodology employed,
virtuslly sll empiricel studies indicete that social security
beneficieriea retiring prior to 1975 received above-normal retas of
return on their contribution dollers, independent of income classifics~-
tion end other socioeconomic cheractsristics (Asron, 1974; Brittein,
1972a; Burkhsuser snd Warlick, 1981; Campbell and Campbell, 19673 Chen
snd Chu, 1974; Freiden, leimer snd Hoffman, 1976; Okonkwo, 1976; Ozawa,
1974), Although there is consensus on the “"money’s-vworth” issue, there
is less agreement concerning the oversll progressivity of the progrenm
(Aaron, 1974; Freiden, Leimer end Hoffman, 1976; Okonkwo, 1976; Ozava,
1974).

Analysts using single-period methodology have acknowledged the OAIL
program as being the moast effective U.5. government program in
rediatributing income to an impoverished group (Danziger, 1977; Danziger
and Plotnick, 1975; Lampman, 1971; Ozawa, 1974). The cross-sectional
findings purporting the "success” of the program, in terms of decreasing

lthe effect of socioeconomic factors on mortality is more pronounced
for persons aged 25-64; however, the effect of these characteristics is
still relevant, in most cases, at advanced ages (i.e., age 65 and
01‘3:) .
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income inequality across all income classes, can be explained by several
factors. Pirst, the progressive benefit formula replaces a larger
percentage of the low-wage earner's preretirement earnings than for the
high-wage earner. The redistridbutive function of the formula would tend
to reduce post-retirement income differentials within a retirement
cohort, ceteris paribus. Second, a large percentsge of the sged is
eligible for retirement benefits. The blasnket coverage of the program
enhences the income position of all income classes within a retirement
cohort and improves their income standing relative to the working popula-
tion. The third factor pertains to the absolute size of the transfers to
the sged. Public assistance is considered to be the most economically
efficient program of all income-maintenance programa; however, social
security, vhile being economically less efficient, has the greatest
redistributive impact. This apparent disparity betveen economic
efficiency snd redistributive impact is best explained by the following
analogy: a 100 percent share of a peanut is still a peanut, but & 50
percent share of an elephant is half sn elephant. That is, the amount of
total benefits received by the targeted population depends on economic
efficiency and the total amount of the outlay. In 1971, social security
(OASDY) and railroad retirement programs paid out $39 billion in cash
benefits compared to cash benefits totalling $10 billion under public
assistance. The last factor to be discussed concerns the use of cross~
sectional methodology to assess the performance of a life-cycle ;;ogran.
Cross~-sectional investigations into the performance of the social

security program assess the redistributive impact of the program by
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exsamining the degree of income inequality before and after the payment of
retirement benefits. Clearly, this approach fails to account for the
"income smoothing” function of the program; hence, it tends to overstate
the rediastributive impact of the prosrln.‘ Results derived from the
single-period analyses are strongly disputed by researchers using life-
cycle models of the OAI program.

Hany researchers have investigated the effect of the social security
progran (OAI, OASI, and OASDI) on the distribution of lifetime income
vithin a life-cycle framework. The distributional impact haa been
measured in terms of lifetime internal rates of return, lifetime
contribution-benefit ratios, and Burkhauser-Warlick-type "transfer"
components (initial OASI benefit levels less the benefit received from a
life annuity purchased with the worker's accumulated OASI contributions
on the date of retirement). The asbsolute size of the distributionsl
impact measure has been found to be sensitive to specific identifiable
factors, such as date of retirement, marital status, sex, race, income
class, education level, and age at entry and retirement. The empirical
estimates of redistribution also depend on the richness of the data base
and the model assunmptions regarding benefit inclusion, payroll tax
shifcing, life expectancy tables, and market interest rates. Several of

the major findings from studies using each measure are discussed below.

Mhe "income smoothing" feature of the program focuses on the
transfer of labor earnings from the worker's high earnings years to her
retirement years through the contribution-benefit mechanism of the
program.
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Studias investigating the extant to which the socisl securicy
program redistributes lifetime income among subgroups of an ege cohort
using an internal rate of raturn measure have generaslly found that the
intarnal rate of return on OAl (OASDI) contributions is negatively
related to income, dete of retirement, sge at ratiremant (relative to age
65), education level, and positively related to age at entry. Internal
rates of return vere also found to be higher for women, nonwhite races,
and married persons. Furthermore, rates of return were found to be
higher for sll subgroups the less the assumed backward shifting of the
employer's share of the payroll tax. Similarly, the absolute size of the
rate of return for specific socioeconomic groups varied depending on the
extent to vhich life expectancy tables were disaggregated. Also, resl
internal rates of return were found to be significantly smaller than
nominal ratea, vhere the gsp between the resl and nominal measures
increased the larger the inflation rate relative to the annual rate of
growth of retirement benefits.

The most comprehensive studies using the internal rate of return
measure have been conducted by Okonkwo (1976) and Freiden et al. (1976).
Okonkwo, uasing longitudinel age-earning profiles estimated from four
successive U.S. population censuses and life expectancies disaggregated
by sex, race, and education levels, found that the internsl rates of
return vere higher for couples relative to single persons, higher for
nonwhites relative to whites, and higher for households located in the
south as opposed to the north. He also found that rates of return varied

inversely with education level; specifically, workers with eight years of
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schooling received the highest return and workers with 16 or more years
of schooling received the lowest internal rate of return, independent of
race, marital status, region, sex, or type of tax (OAI, OASDI). However,
the degree of redistridution, measured by the gap between the internal
rates of return across education levels, for the white subgroup is
reduced by the longer life expectancies for white persons with more
education; hence, the degree of progressivity (acttributadble to the 1974
benefit formula) was wveakened when adjusting for the larger survivor
probabilities for whites with more education. In concluaion, Okonkwo
argues that the social security program redistributes income to blacks
and low-income whites as intended by the law, but that the redistribdution
effect is dampened by the differential survivorship probabilities. Aaron
(1974), on the other hand, finds that differential mortality rates fully
offset the progressivity built into the retirement benefit formula;
hence, the redistribution flow is reversed, having a perverse effect on
the distridbution of lifetime income.

Freiden et al. (1976), using the Continuous Work History Survey and
survivorship probabilities disaggregated by age, sex, and race, found the
OAI program to be "very” progressive. That is, internal rates of return
vere found to be significantly higher for low-income subgroups relative
to high~income subgroups. Like Okonkwo, Freiden et al. found that women
received higher real rates of return than men, everything else equal.

Other studies have estimated contribution-benefit (C~B) ratios and
"transfer” components to measure redistribution. These studies generally

support the findings of the studies employing internal rates of return,
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The C-B studies show that the C-B measure is negatively related to the
market interest rate used to sccumulate contridutions and discount
benefites (Brittein, 1972s; Chen end Chu, 1974), Burkheuser end Werlick
(1981), ueing tha 1973 Exact Match File to esetimats annuity-type
“tranafar” components, found that ell income clesses in ths 1972 retire-
ment cohort received positive benafit tranefers from the OAI program. In
sddition, they found thet the amount of redistribution, measured in
sbesoluts dollers, wse roughly equal for high- snd low=income subgroups.
The middle-income sudbgroup received the largest trensfer from the progran
overall,

The higher retse of return sesocistsd with meritel statue, date of
retirement, age et retirement, and income cen be sxplained by the
progran's design in conjunction with diffarentisl survivorship probabili-
tiss. Other factors influencing the size of OAI returns, such es sax,
rece, and education, can be expleined by differential survivorship
probabilities.

The higher returns associated with marital status are attributable
to tvo independent factors: 1) the OAI program, by design, subsidizes
the traditional (one-earner) family structure through the provision of
spousal benefits in accordance with the dual-entitlement rule; and
2) married persons, independent of race and sex, have longer life
expectancies, on average, than their nonmarried, divorced, or widowed
counterparts.

The first factor is related to the program's design whereby a

nonworking married person receives dependent spousal benefits (equal to
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SO percent of the spouse's primary insurance amount (PIA)I) at a zero
cost, wvhereaa a working married person receives dependent spousal
benefits st s cost equal to her total OAI contributions or primary worker
benefits at a cost equal to 30 percent of her spouse’s PIA, Recall
according to the dual-entitlement provision, s person entitled to two
benefits simultanecusly will receive the lerger of the two benefits, bdut
nust forego the other bdenefits to which she is entitled. A sioilar
partislity towards msrried couples is exposed when single persons sre
compered to married persons claiming dependents’ benefits with the same
prior contributions. The single person receives a lowver rate of return
on her (his) initial OAI contributions relative to s married person
collecting dependents' benefits with the same OAIl contributions, since a
narried person is eligible for dependents'’ benefits not similarly
extended to a single person without dependents. Burkhauser (1979), using
dats from the 1973 Exact Mstch File, found that one-esrner married
couples fare better than either two-earner married couples or single
individuals because one-earner households receive spousal benefits at no
addicional charge, and single persons are forced to participate in a
retirement system designed for married persons.

The second factor pertains to the longer life expectancy of married
persons., Mortality studies conclusively show that married persons of
each race and sex have longer life expectancies than nonmarried,

divorced, or widowed counterparts (Gove, 1973; Kitagawa and Hauser, 1973;

Lrbe primary insurance amount is the amount payable to a retired
worker who begins to receive retirement benefits at age 65.
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Metropoliten Life, 1975). It is interesting to note that the differences
between marriad end unmercried etstuses ere much greater for men than for
women. PFor instence, vhite, single males age 65 and over experienced
mortality A4 percent greater than the lavel of white, married males
comparsbly eged. Similarly, white, single females ege 65 snd over have
mortality levels nine percent higher than comparably eged white, merried
femalea. A single person hes a shorter life expectency, on averege,
relative to a married person of roughly the same age, everything elae
equsl. Both of thase factore teken together exert upward preseurs on the
rete of return on OAl contributione for the treditionel family structure
relative to the nontraditional family structurs, although married
parsons, one-earner or two-earner, fare better than single persons.

The date-of-retirement factor reflecte tha reletive maturity or

1 The first generation of OAI

immaturity of the retirement program.
retirees received exorbitent rates of return on their prior OAI contribu-
tions owing to ths fact that they had few years of coverage in the
program and s relatively long period of benefit collection. Subsequent
generations have benefitted from the relative immaturity of the program,
vhich made poeeible extremely low tax rates and frequent increases in
benefit levels. As the system matures, meaning the contribution period
eclipses the entire work history, the size of the intergenerational

transfer and subsequent rates of return on prior OASI contributions will

diminish. Parsons and Munro (1977) contend that within the next 50 years

lie takes approximately 40 years for a retirement program to reach
full maturity.
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the intergenerational tranefer will disappear completely; hence, each
retiremant cohort will dietribute amonget ite members the amount of monay
they initielly peid into the progrem. Freiden st al, (1976) etudied the
retirement cohorts from 1967 through 1970 focueing on workar-only
beneficlierise. Although all coefficiente were small, they found that the
1968 retireee’ rates of return vere 2.27 percent higher than the 1967
retirese’, wherese the 1969 ratirees' ratee of return vere 1.76 percant
lover than the 1967 retirese’. There wee no eignificent difference found
betwveen the retes of return for the 1970 end 1967 retiress. Burkhauser
end Warlick (1981) found e gensral decline in the percentege of
redietribution over time. By dividing the 1972 cohort into three age
cohortss 66-67, 72-73, 81-85, they found thet the oldest age cohort
received the largest intsrgenarstionsl trenefers and that the youngeet
age cohort received the smallest.

Income is an important factor in determining the overall progree-
eivity of the OAI progream. The program, by design, favors low-income
households through the retirement benefit formula usad to determine the
worker"s PIA from her (his) average monthly earnings (M!E).l The
retirement benefit formula is structured to pay higher marginal and
average benefit rates as the benefit base (AME) decreases. Therefore,
the replacement rate (the ratio of retirement benefits to preretirement

earnings) is higher for low~income units relative to high-income units,

l!hc average monthly earnings is a summary measure of the worker's
earnings history calculated by summing the total taxable earnings in the
computation years divided by the number of months in the computation
period, The PIA is a function of the worker's AME.
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although high-income units raceive more cssh benefite per month in
sbsolute dollsre. Moat studiea have found the CAI progrem to be progres—-
sive. Fraidan st al. (1976) estimated the elasticity of the internal
rate of return vith respect to lifetime income for OAI benefite of ~.278.
Other studies uaing a bdroader definition of benefits and more
disaggregated mortality rates have shown less progressivity than the
Freiden et al. study (Okonkwo, 1976; Aaron, 1974).

The sge-st-ratirement factor influances the sizs of the return
because of the early-retirement and delayed-retirement features of the
program. Persons who choose to remsin employed between the ages of 65-72
receive additional retirement benefits sccording to the number of
incremental months employed during thia ege period. The PIA is increased
by 1/12 of one percent for each month retirement is delayed after age 65
vith s maximun sdjustment of seven percent if the worker should remain
employed until age 72. The accretion to the PIA, however, understates
the shorter life expectancy of the worker who delays retirement.
Alternatively, the actuarial reduction in the PIA for esrly retirement
(retirement age of 62 to 64) is excessive. Freiden et al. (1976) found
that the optimum age at retirement, in terms of maximizing the internal
rate of return, is 63,

The last factor to influence the rate of return or extent of
redistribution is differential mortality rates. The Kitagawa and Hauser
study (1973) on differential mortality rates in the United States
indicates that socioceconomic factors, especially sex, race, occupation,

income, eduction, and marital status, influence the individual’'s
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probability of dying at (surviving to) a specific life age. The effaect
of merital status on survival was mentionad earlier and, hence, will not
be discussed further. HMHortality rates were found to be negatively
relatad to income and aducetion, which elicit the opposite effect of the
prograssive benefit formula on rates of return. Mortality rates were
also found to be higher for men relative to women and nonwhites relative
to whites. Hence, women, on average, can expect to raceive a higher
return on their OAI contributions vis-f-vis male counterparts given that,
ceterie peribus, women have, on average, longer life expectancies than
men. UFreiden et al. (1976) found thet women can expect retes of return
on their OAI contributions that are approximetely 8.8 percent higher than
men, everything else equal, end that nonvhites can expect retes of return

epproximately 1.9 percent lower then whites.
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IV. THE LIFE-CYCLE MODEL

To evaluate the redistridution of the OAl program, the progran vas
be divided into two flows of money--sn inflow of contributions and an
out flow of denefits. During the worker's earning years she pays in a
flow of contributions, in the form of a flat~rate payroll tax, earmarked
for the OAI program in exchange for a promise of a steady stream of real
income in the latter phase of her life cycle. The accumulated value of
the worker's contridution, Tci. paid in over the work history is deter-
mined using a traditional compounding scheme and a nontraditional roll-
over compounding scheme.

The traditional compounding scheme calculates the total 0Al
contributions, 10%. credited to the covered worker's account on the date

of retirement by

ey (1+r ) (4.1)
€, = § T, 0 (lor 4.1
boyen gy

vhere T}i = OAI contributions in year y for individual i,
TS = annual yield on U.S. government bonds in year j,
RE = year of retirement, snd
B = first year in covered employment.
The nontraditional roll-over scheme calculates the total OAI

contributions, 162. by the generalized form of

v z x
Coi = Tyi(l*tw) (1+e )" (l4r)) (4.2)

vhere cyi = compounded value of individual i's contributions paid in
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year y in the retirement yesr,

2 x " appropriate U.S. bond rates, and

L
v, 2, x = bond maturities.
The value of total OAl contributions, rcf. is calculated by edding

together the compounded annusl contributions, or

q R
ICc; - } ¢

. (4.3)

Annual contributions are carried through time according to a bond
roll-over scheme. That ia, it ia assumed that the government invests the
full amount of the worker's yearly OAl contributions, credited to her
account as of the end of the year in question, into a government bond
vith the longest maturity that does not exceed the number of years from
the date of investment to retirement. The coupon and principal are
rolled over immediately upon maturity into the next longest bond that has
a maturity period no longer thap the difference between the roll-over
date and the expected date of retirement. The superscripts w, z, and x
reflect different bond maturities and sum to the number of years from
year B to the retirement date.

The value of OAI contributions, Tyi’ in equations (4.1) and (4.2)
depends on the year the income is earned, y, the amount of income earned,
Eyi’ relative to the maximum taxable earnings base, Hy, and the relevant
OAlI tax rate, ty. The individual's taxable earnings for the years 1937~

1950 was determined by

., . . € H
a) 1&1 = :yzy‘ when gyx _'Hy x; and

b) T.=¢cE .+ 1/2t (E .-M.) . O K.
vi y8y1 / y( yi i when Byz ny
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For the years 1951-1954, taxable earnings vere determined in three
different ways depending on the type of income earned and the relation-
ship between income earned and the maximum taxable earnings base. In the
first case, total earnings are equal to the sum of wages, wyi, plus self-
employment income, tyi’ but are less than the maximun taxable earnings
base “yi -y it + Iyi 04 ny). In this case, taxable earnings are deter-

mined by

vhere :,. = the self-employment CAI tax rate. Case two pertains to the
case vhere total earnings exceed the maximum taxable earnings base, but

total wages do not “yi > ny. but w’i 4 ny); then,

d) ryi't“"*t"(”,'" i).

Yy y

The final case is identical to the pre-1951 formula when taxable
earnings, "yi' are equal to, less than, or greater than the maximum
taxable earnings base. Vor the years after 1955, total wages are defined
as the sum of agricultural and nonagricultural wages and taxable
earnings, ‘tﬁ. are calculated using the 1951-1954 formulas.

The revenue stream marked "contributions" qualifies the worker for
primary and spousal benefits provided she satisfies the eligidbility
criteria established by the social security laws effective in the year of
retirement. The discounted present value of the expected OAI benefit

stream for a single person on the date of retirement is
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4
99-R 12 P b (1+C)
s 2 2 R(12) + K(12) + e"R(12)"0 (4.4)

B, =
i w0 e= (eXH12) * €

and the discounted present value of a couple's OAl benefit stremn isl

99-k 12 b (1+0)* 2z
) 2 (4.5)
)x(lz) +«t

ng -
K=0 =l (l+i

where Z = R(12) + K(12) + =’2<;z> * R(12) + X(12)

34 M
+ £ R(12) - 0.5{R(12) » K(12) + ¢t R(12) « R(12)

24

+ R(12) + ¢t R(12))
t = number of benefit payment periods per year,
99-R = number of years in the retirement period,

R = the retirement age of the worker and spouse,

"

R(12) + K(12) + t R(12) = the probability of the male retiree surviving
to life age R(12) + K(12) + t given he is

already life age R(12) (expressed in months),

R(12) + K(12) + tp:(lZ) = the probability of the female retiree surviving
to life age R(12) + K(12) + ¢t given she is
already life age R(12) (expressed in months),

b = the initial OAL benefit level received at the

end of the first month of retirement,

lyor expository convenience, it is assumed in equation (4.4) that
the husband and wife are the same age and retire at the same age. In
Chapter V of this dissertation, this assumption is dropped.

The Z term captures the joint probability of the household surviving
each successive month in the retirement period.
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C = the expected growth in prices in subsequent
years, and
i1 = the discount rate.

The life-cycle model of contributions snd bdenefits represented by
equations (4.1) through (4.5) captures the salient features of the OAI
program. That ia, workers pay in a stresm of income during their earning
years and receive a stresm of income in their retirement years, where the
right to the benefit stream depends on their paat participation on the
“contribution” side of the existing program. This ia not to imply,
however, that the contribution and benefit streams have any tangible
relationship except that prior contributions qualify the worker for
future benefits. The tvo revenue streams are not worker specific and
need not be comparable in value. The value of the contribution strean
depends on the number of earning years, the placement of the earning
years in the work history, the worker's taxable earnings in those years,
the OAI contribution rate and base, and the interest rate. The value of
the benefit stream depends on the discount rate, the growth in future
prices, the retiree's life expectancy, and the initial benefit payment.
The value of the initial benefit payment, in turn, depends oun the
vorker's average monthly earnings, the progressive benefit formula, age
at retirement, familial characteristics, and post-retirement earnings
level.

Redistribution, within the intertemporal framework, is determined by
the relationship between the total value of the accumulated contributions

(4.1, 4.3), and the present discounted value of the expected OAI benefit
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strean (4.4, 4.5). 1f the following condition holds for an individual,

l 2 <
‘ ) i ’ (‘.6)
then the individual ie expected, on average, to receive retirement
benefits that are greater than (less than) the accumulated value of her
OAI contridbutions. 1In this case, the OAI progran affects the lifetime
income stream for the individual (couple) within the retirement cohort.

Similarly, redistribution across cohorts occurs it

i?l 1 HLIN 1%1 2}c. (6.7)

An actuarislly fair retirement would satisfy the following two

conditions:
1c{'z - 8°°, and (4.8)
* $,C
] e} - 1 B;°C. (4.9)
i=l i-l

Yor instance, if each individual purchases an actuarially fair life
annuity with her accumulated contributions, then she can expect, on
average, to receive s benefit stream exactly equal to her original lump
sum premium (condition 4.8). An annuity purchased with her total OAl
contributions at the point of retirement insures the individual against
economic risk over an uncertain life span by redistributing income from
her relatively high earning years to her low earning years. The value of

the monthly annuity payment depends on the value of the lump sum premium,
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the annuitent's age et retirement, the discount rete, the survivorship
table, and the infletion rate (see Chapter V, section F),

Given the ebdove model and definitions of en actuerially feir
retirement progrem, the beneficiary's benefit level cen be divided elong
functional lines. The actuarial component of the individusl's OAl
benefit payment is the annuity payment which satisfies condition (4.8).
The difference bdetveen the retiree'’s 1972 bdenefit level (hb) end the
annuity benefit (hi) vould render the amount of redistribution from the
progren. The redistribution cooponent for individual {1 is, therefore,

defined as follows
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V. METHODOLOGY

A life-cycle model of the OAI progrsm is employed to preserve the
link between prior OAI contridbutions psid into the progrsm over the
vorker's esrnings history end OAI benefits received by the beneficiary
during retirement. The contributory system modeling of socisl security
is consistent with the individual equity analysis undertsken in this
study. However, it is not mesnt to imply thet the contribution snd
benefit streams have any tangible relationship except that prior comtri-
butions "qualify" the worker for future benefits.

The model discussed in the previous section wsa estimated to exsmine
the impact of differential mortality rates, age at retirement, sex,
marital status, income, post-retirement earnings, snd price indexing on
the OAl redistribution component. In this section, the sssumptions of
the model, the data set snd sorting technique, computationsl formulas,
annuity-type counterfactuals, and redistribution estimates will be

briefly discussed.

A. Fairness Standard
The OAI program can be, snd frequently is, evaluated on the basis of
two conflicting standards of fairness. If fairness, for instance, is
defined as giving more to those persons with a greater relative need,
then the social adequacy goal of the program is the main focal point of
analysis. The relative need standard of fairness evaluates the program’s

performance in terms of whether or not greater income protection is
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extended to thoee aged persons with greater relative needs, independent
of previous OAI contributions. However, if fairness means actuarislly
fair or, in other words, giving more to those persons with a larger
initis]l investment, then the individual equity goal of the program 1s
emphasized. The relstive investment standard of fsirness evslustes the
performance of the program in terms of actuarially fair rates of return
on totsl OAL contridutions. This latter definition of fsirness is most
frequently used to answer whether or not sn individual beneficiary is
receiving her (hia) "money's worth” from the government program.

In this study, an actuarial standard of fairness is employed to
determine vhat s covered vorker would have received from sn actuarially

fair retirement progrsm,

B, Study Sample

Data on the socioeconomic charscteristics, 1972 OAI benefit level,
and OAI benefit and claim status information for persons represented in
the study sample were obtained from the 1973 Current Population Survey-
Administrative Record Exact Match File. The 1973 Exact Hatch File unites
survey records for persons included in the March, 1973 Current Population
Survey to their corresponding benefit and earnings information in the
administrative records of the Social Security Administration and to
specific items from their 1972 IRS individual income tax returns (Aziz,
Kilss, and Scheuren, 1978; Kilss and Scheuren, 1978; Scheuren and Tyler,
1975). Additional earnings information was obtained from the Longitudi~-
nal Social Security Exact Match File, 1937-1976. This file includes
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longitudinsl earnings dats on adults reprasented in the 1973 Exact Match
File. The study seaple included 353 singla persons aged 62 and oldar and
2,771 couplas whera at lsast one member waa age 62 or older (the data set
is described in detail in Appendix B).

A record from the 1973 Exsct Match File vas included in the study
sanple tf:l

1. the individual was 62 or older,

2, retired between 1962 and 1972,
3. represented a “good na:ch.”z

4, the claim code in 1972 indicated retired, special age-72 or

transitional claim type, and

3. the beneficiary code in 1972 indicated worker only or wife,

This study investigstes the OAI program exclusively; hence, reported
benefits include primary worker, spousal, transitional, and special age-

3

72 benefits.” The level of primary worker benefits received by the

l!c vas sufficient to have one record in a married couple satisfy
the above criteria to get both records included in the sample. Annuity
calculations for marvied persons require the preservation of the family
unic,

275 be considered a “good match,” all members of a stats unit must
have matched Summary Earnings Record, Internal Revenue Service and Master
Beneficiary Record data present on the file, and a certain level of
agreement between demograsphic information,

3890:131 age~72 benefits are monthly benefits payable to a person
aged 72 (before 1972 for male and 1970 for female) or over without
sufficient quarters of coverage to qualify for a retired-worker benefit
under efither the full or transitional insured-status provisions.

Transitional benefits are monthly benefits payable to a person age
72 (before 1969) who has at least one quarter of coverage for every year
after 1950 up to the year he/she reached age 65 (male) or 62 (female)
with at least three quarters accumulated.
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worker beneficiary is a function of the worker's average monthly
earnings, sge st retirement, snd level of post-retirement esrnings.
Spousal benefits sre 50 percent of the retired worker's primary insurance
amount adjusted for the spouse's retirement age and post-retirement esrn-
ings. All of the aforementioned benefit levels sre sutomatically indexed
to the consumer price index beginning in 1975.

OAl beneficisries sre distinguished by the following socioceconomic

characteriastica:
Sex (nale, female),
Race (vhite, nonwhite),
Education (0-7, 8, 9-11, 12, 13+4),
Age (62-64, 63, 66-72, 73+), and

Marital status (married, nonmarried).
The sex, race, education, and marital status definitions and divisions
are consistent with the Kitagawa and Rauser (1973) definitions and
divisions. The age divisions are selected to monitor specific features

of the social security progrsa.

C. Historicsl Contribution Base and Tax Rates
Covered workers and their respective employers are assessed a
proportional payroll tax on earnings up to the annual msximum taxable
limic. 1In 1937, a combined employee-employer two percent payroll tax was
asgsessed on the first $3,000. Both the contribution base and payroll tax
rate have been periodically increased since 1937, By 1972, the combined

tax rate was 9.2 percent applied to the first $9,000. The contribution
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base and tax rate sre based on the historical seriss located in
Appendix C, Tadle 13.3. The initisl impact of the CAI payroll tex rate
is shared equally by employees and employers; however, it is assumed that
the final burden of the tax is borne by labor, i.e,, that there is 100
percent bsckward lhitting.l
The historical tax rste series employed in this study is bssed on
the OAI tax rate series constructad by Leimer (1976). Leimer used a
historical-net-expenditure~decomposition technique to divide pest O0ASDI
contribuctiona along functional linea according to net expenditures on
three separate snd distinct social security progrsms: old-sge, survivor,
snd disability. The OAI tex rate series was derived by allocating a
share of the OASDI tax rate according to the proportion of total program
expenditures sccounted for by the OAI portion in every year, Expendi-

tures on old~-age insursnce differs from survivor snd disadility inaurance

Ithe shifting sssumption is controversial (Brittain, 1971 and
1972a; Yeldatein 1972 snd 1974; Hammermash, 1979; MacRae and MacRae,
1976; Hunnell, 1974; Vroman, 1974) but conventional in most studies of
individual equity (Aaron, 1974; Brittain 1972b; Burkhauser snd Warlick,
1981; Freiden, leimer, and Hoffmen, 1976; Leimer, 1978; Okonkwo, 1976;
Ozawa, 1974). There are a few computer simulation studies, based on
representative individual equity measures, that have attempted to isolate
the effect of the shifting asswmption in individual equity measures. For
instance, Chen and Chu (1974) found that internal rates of return are
negstively related and contribution-benefit ratios positively related to
the degree of backward shifting, ceteris paribus.
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in that OAI represente saving for retirement, whereaa SI and DI provide

term insurance prior to rctiruncnt.l

D. Interest Rates

A low rate of return was selected in determining the compounded
value of total OAI contributions. The snnual yield on U.S. government
bonds from 1937 to 1972 was used in the traditional compounding schene
(see Appendix C, Table 13.1). For the roll-over scheme, the market yield
on U.S. government securities at conatant maturity from 1937 to 1972 was
enployed (sese Appendix A, Table l1.1). A low rate of return vas selected
for both compounding schemes because of the riskless nature of the
retirement investment. The “absence of risk®™ is assumed since the
government essentially guarantees the worker full repayment of OAI
contributions upon retirement.

To further replicate the program's design, the roll-over scheme was
introduced into the analysis. The financing design of the social
security program is as follows: 1) the government compels covered

workers (and their employers) to pay social security taxes; and

L!he decomposition of OASDI rates is especially important when
benefit comparisons are made across women with different labor-homemaker
decisions. A working woman covered by social security is eligible for
disability benefits and her family is eligible for survivors’ benefits,
on the basis of her OASDI contributions in the event she should become
disabled or die prior to retirement., The nonworking woman and her family
are not offered these benefits if the nonvworking woman should become
disabled or die, The nonvworking woman is eligible for disability or
survivorship benefits if the disability or death contingency occurs to
her husband. Hence, the survivor and disability insurance coverages
extended to the working woman prior to retirement are not duplicated by
her husbands OASDI contribution.
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2) vorkers do not have sccess to this money until retirement at which
time it ia repaid in monthly stipends for life. The OAI contributions
are essentially “tied-up” indefinitely. As mentioned esrlier, the
guaranteed repayment feature impliea a riskless investment. The “tied-
up” feature suggests s long-term inveatment, or an investment period
equal to the difference between the yesr of retirement and the year in
vhich the contribution-investment is made. Both the certainty snd timing
features of the OAl program are reflected in the roll-over scheme.

The roll-over scheme asssumes the government invests the worker's
contribution into a government bond with the longest maturity that does
not exceed the number of years from the date of investment to retirement,
Upon maturity, the coupon and principal are immediately rolled over into
the next longest bond that has & “correct” maturity period. While it is
technically true that the worker could “cash out” of a bond with an
“incorrect” maturity period offering a higher yield on the date of
retirement, it is assumed that the funds are "tied up” in riskless
investments with ninimal portfolio management, The difference between
the traditional and roll-over total contribution measures are shown in

Appendix D, Table 14,1,

E. Survivor Probabilities
Three tables of survivor probabilities were used to calculate
annuity counterfactuals. Survivor probabilities describe the statistical
probability of a person life age x (say, 65) surviving to life age x + |
(say, 66), The age-specific (gender-merged) and age-race-sex-specific
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tables are based on Social Security Administration (SSA) survivor
probabilitiea for persona 62 and older and Vital Statistics Life Tables
for persons younger than 62 (see Appendix C, Tables 13.4 and 13.5). The
SSA probabilities vere estimated uaing 1968-1969 Medicare data for
persons vho were either covered by Hospital Insursnce or Supplemental
Medical Insurance and at least 62 yesrs old (Bayo, 1972; Myers and Bayo,
1963) .

In addition, a table of survivor probabilities differenciated by
age, race, sex, marital atatua, education, and income was used. The
uociocconcuic adjusted survival prodbability table is based on tables

constructed by Kitagawa and Hauser (1973) and modified by Leimer (1978).

F. Computational Formulas
Burkhauser and Warlick (1981) estimated a "transfer" component (1972
OASI benefit level less the actuarially fair benefit level) from a life-
cycle model uaing the 1973 Exact Match File. The sctuarially fair
counterfactual was an immediate whole life annuity paysble on an annual

ba;is.l

This dissercation extends their work to account for the monthly
disbursement of benefits and indexing. The annuity is assumed to be
purchased on the date of retirement with the retirement candidate's total
OAL contributions. The first benefit payment from the actuarially fair
retirement insurance is received at the end of the first month of the

retirement period.

15 whole life annuity immediate pays the first payment one payment
interval after the date of purchase and is purchased with a single
premium. See Jordan (1975) for annuity formula derivations.
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The variables used to calculate the formulas discussed in this
section are as follows:

PVY = present value of a one dollar unindexed whole life annuity

payable monthly,

c

PV” = present value of a one dollar unindexed joint-and-two-thirds

vhole life snnuity payable monthly,

va* = present value of a one dollar price~indexed whole life annuity

payable monthly,

wm

= present value of a one dollar price-indexed joint-snd-two-
thirds whole life annuity payable monthly,
R = male's age st retirement,
R = fenale's age at retirement,
#ocR = the probability of the annuitant surviving to life age R+t
given she is already life age R,
101-R = number of yesrs in the retirement period,
i = discount rate (0.05 percent),
J = wvife's age at husband’s retirement,
Z = husband's age at wife's reticement,
s = deferment period |K - Q,
Q = retirement age difference between husband and wife (R - R),
K = age difference between the husband and wife,
c = expected growth in future prices.l

i' = indexed discount rate (0.02189 percent), and

llxpected growth in future price assumption is based on Trustees
intermediate II-B projection on inflation for 1972 of 0.0275.
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X = age of the oldest mumber of the couple at the end of the

deferment period.

The retirement candidate purchases sn actuarislly fair life annuity
vith her total OAI contributions (rci’z) on the date of retirement (RE).
The present value of a one dollar nonindexed life annuity paysble 12
times a year purchased by a single person is

g 01k

o e | :

eel (144)°

Ree%R) + -% (s.1)

The present value of a one dollar nonindexed joint-and-two-thirds

snnuity payable 12 times a year purchased by each member of a couple on

the date of retirement inl

101-R
(v 2 1 8 11
PV = e R¢C R} * = (5.2)
L :2'1 (1+i) ¢ be %)
(a)
101-R
2 1 8 ‘ 1 = = 11
» & 348" e k) » 5z})
3T (1) It z-zl (1+i)E .E}
(b) (e¢)
101-X
1 s 8 : 1 = 8= $ 11
- Jos"J Rvs R{ Ree R ¢ 20072) +» =2)})].
3 (1+1)® (z‘l (1+i)¢ )+ 2]
(d) (e)

L7 joint-and-two~thirds is comparable to purchasing s single annuity
on each member's life and a joint-and-survivor annuity on both lives.
The joint-and-two-thirds replicates the OAI program. The joint-and-two~-
thirds snnuity has an upper bound of one if both members survive, pays

2/3 if there is one survivor, and has a lower bound of zero if there are
no survivors in the group.
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Term (a) in equation (5.2) is a restatement of equation (5.1) and
states that the person purchasing the annuity will receive 2/3 of one it
he lives. The second term states that the spouse will receive 2/3 of one
vhen she is eligible for retirement (in the case where the husbsnd is
purchasing the annuity). Term (b) is the discount amd survivorship
factor capturing the deferment period for spousal benefits in the case
wvhere the spouse is younger than the husband and not of retirement age.
The age difference between the husbend and wife is equal to K years, the
difference in their retirement ages, R ~ R, equala Q, vhere R ia the
huaband’s sge st retirement and R is the spouse’s retirement sge. The
length of deferment period equals s, wvhere s = [K-Q|. If K = 0 and
Q= 0, then s = 0 and terma (b) and (c) collapse to ZISPVS-thc annuicy
formula for a single person multiplied by 2/3.

Term (@) in equation (5.2) is a joint~life annuity and it defines
group failure vhen the first member of the group dies or fails to qualify
for benefit payments. Failure to qualify in this cese mesns one of the
members does not meet the OAI eligibility criteria. The joint-life
snnuity pays only if both persons are alive and retired and provides
payments for the duration of the shorter surviving status. Term (d)
accounts for the time value of money and the compound probability of both
members surviving the deferment period (s).

The price-indexed annuity formula guarantees payment of a real

stream of income over the annuitant's retirement period. The nonindexed
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‘formulas discuased above are modified by a CPI expected growth factor and
an adjusted interest ran.1
The present value of a one dollar price-indexed life annuity payadle

12 times a year purchased by a single person is

101-R
S ! 1 ‘ 1 = 8= 11
%) ay (1510t %

The present value of a one dollar price-indexed joint-and-two-thirds

life annuity payable 12 times per year purchased by each member of a

couple is
101-R
C* 2 1 Y 1 8 11
LA ['5uh+c5 Iil (l*il)t Ret ‘} * _ZT) (5.4)

1 101-X

(1+i’)

1
=l (1+i*)°

-3 | Je®s ms’n{(-(&a- w5

8 11
o2+t Z) + '2'5))]’
The price index formulas state that the retirement candidate purchases a
one dollar life annuity and a series of staggered deferred life annuities

paying increments of (1 + ¢). The nominal accretions in income each year

will maintain the real purchasing power of one dollar over the

the effective interest rate used to galculate an annuity that pays
geometrically znctcaszng payments is i’ = , where i is the unindexed
interest rate and ¢ is the future growth in prtces.
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individual's retirement period, assuming that the actual inflation rate

equals the expected rate.

C. Annuity-Type Counterfactuals

There are 12 annuity-type counterfactuals estimated in this scudy.
The counterfactuals are described in Table 5.1. Annuity=type
counterfactuals mimic the features of the OAI program and differ in terms
of the survivor probability tables used, the compounding scheme employed,
and vhether benefits are indexed or nonindexed. The value of the monthly
annuity benefit is dependent on the accumulated value of OAI contridbu-
tions, the extent of insurance protection, and the degree to vhich the

insurer can “tailor" benefits to reflect differentials in survivorship.

H. Earnings Test
The annuity benefits were adjusted for the earnings test. The
modeling of the earnings test reflects the legislated earnings test in
1972.
A beneficiary's annuity benefit was adjusted by s reduction factor,
nzni. if earnings in 1972 exceeded $1,680. The reduction factor is

calculated by
nzni = lIZ(RBPTZi - 1,680) (5.5)

it REP72, < 2,880; or
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Table S.1. Description of annuity counterfactuals
Annuity
counterfactual Charectaristics

Type 1 Treditional compounding scheme, nonindexed formule,
and gender-uerged survivorship tables

Type 2 Traditionel compounding scheme, nonindexed formula,
end sex-race-distinct survivorship tables

Type 3 Treditionsl compounding scheme, nonindexed formula,
snd eocioceconomic survivorship tebles

Type & Treditional compounding scheme, indexed formula, and
gendar-merged survivorship tables

Type 3 Treditional compounding echeme, indexed formula, and
sex-race~dilstinct survivorship tables

Type 6 Treditional compounding scheme, indexed formula, and
sociosconoaic survivorship tablee

Type 7 Roll-over compounding scheme, nonindexed formula, end
gender-merged survivorship tablss

Type 8 Roll-over compounding scheme, nonindexed formula, and
sex-race~dietinct survivorship tables

Type 9 Roll-over compounding scheme, nonindexed formula, and
socioeconomic survivorship tablees

Type 10 Roll=over compounding scheme, indexed formula, and
gender-merged survivorship tables

Type 11 Roll-over compounding echeme, indexed formula, and
sex-race-distinct survivorship tables

Type 12 Roll-over compounding scheme, indexed formula, and

socioeconomic survivorship tables
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RBDi = 600 + (RBP72i - 2,880) (5.6)
it RBP?Zi > 2,880

vhere R!P72i = beneficiary i's 1972 reported earnings.

1. Raedistribution Components
The counterfactuals deecribed above were used to calculate the
redistribution components, RC;. The redistribution components determine
the portion of the beneficiary's 1972 social security benefits which she
did not pay for, but which represents sn intergenerational transfer from
the current working population.
Yor single beneficiaries, the redistribution components were

calculated by the following:
lczj - boi - b!j for j = &4, 5, 6, 10, 11, 12 (5.8)

vhere Rcij and Iczj = beneficiary i's redistribution component for
annuity-type j,
boi = 1972 OAl benefit level for beneficiary i,
bij s nonindexed snnuity-type j benefit level for
beneficiary i, and
sz = indexed annuity-type j benefit level for
beneficiary i.
The redistribution component calculations for marvried persons are
similar to the components calculated for single persons but require the

inclusion of both the husband and wife's annuity-type benefit. Family
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annuity benefits from the joint-and-two-thirds snnuity were assumed to be
equally owned by the husband and wife. The "equally-owned" aseumption
has important implications in terms of the relative share of redistribu-
tion received by men snd women in different housshold types.

1f the husband and wife are retired, then the redistribution

components for each member of the couple are cslculated by
‘cij =by - .S(l»’.j + -Pij) for j=1,2,3,7,8,9; (5.9)
RCyy = boy = by » b)) for j=1,2,3,7,8,9 (5.10)
lcxj =b - .S(b‘lj + _pxj) for j =4,5, 6,10, 11, 12; (5.11)
_pcqj = b .S(b1j + _p1j) for j =4, 5, 6, 10, 11, 12 (5.12)

vhere b . = female's 1972 OAI benetit,
-Po = male's 1972 OAl benefic,
bij = female i's nonindexed annuity-type j benefit level,
_pij = nale i's nonindexed annuity-type j benefit,
bgj = female i's indexed annuity-type j benefit level, and
-sz = male i's indexed annuity-type j benefit level.
If only one member of the couple is retired, then the redistribution

calculations are identical to those calculated for single persons.

J. Behavioral Responses
The removal of the worker-finance retirement insurance was accom~
plished by estimating a series of worker-specific actusrially fair

counterfactuals assuming no behavioral responses. That is, it was
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aseumed that worker participente would not respond by altaring their
labor or saving decisions whan retirement benefits vere calculated uaing
atrictly-insurance benefit formulss as compared to tha OAI ratirement
benefit formula. An actuarielly feir retiremant system was used only as
& counterfsctual to determine the ratirement denefits the worker-
beneficiary actually peid for through OAI contributions sfter contribu=
tions were slready peid into the system, This annuity-type counter-
fectual wvas then used to isolate the size of the benefits the beneficiary
received from the “social adequacy” function of the government'e retire-
ment progrsm. The benefit disentenglement was undertsken with the sole
intention of sssessing the benefit incidence of the transfers received
by the 1972 retirement cohort from the current working populstion. The
incidence vas exenined to fsolate the effects of sociosconomic character-
istice on the direction and size of the tranafers and to ensure thet the
intent of the law was consistent with the oversll effect of the program,
The ex post snnuity cslculations and comparisons used in this study
sre confined to the narrow disentanglement interpretation discussed
above. They cannot be accurately interpreted to reflect the effect of a
program switch from the current OAI progrem to an actuarially fair
retirement system. Empirical results, to date, show that the social
security program does effect labor supply and savings decisions (Boskin,
1977; Burkhauser, 1980; Burkhauser and Quinn, 1981; Feldstein, 1974;
Pellechio, 1978), In addition, rxesearch by Browning (1975) and
Burkhauser and Turner (1978) indicates that an actuarially fair
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retirement system would have significant labor supply implications across
the 1life cycle.

In light of existing empirical research on the economic effects of
the social security program, a study on the privitisation of the social
security program vwould necessitate ex ante modeling of an actuarially
fair retirement system which would fully incorporate behavioral responses
by worker participants. At best, this study only approximates the

effects of a privitization of the social security progran.



56

VI. REGRESSION ANALYSIS

In this chapter, the single and married models estimated to isolate
the effect of worker characteristice on the percentsge of redistribution
are presented. Section A includes a description of the generalized
quadratic models for single and married households and the model

variables. Model veriables, independent snd dependent, are discussed in

detail in Section B.

A. Tunctional Form

1. Single model
The following generalized quadratic model was estimated to isolate

the partisl effect of worker—-specific characteristics on the percentage

of redistribution (X):1

X= Bo + Bll-m + azuzm + 838u + B‘.m + QSSEMN

+ B6smm + B.’Rmm + ssm:zn + 8,346!:3

+ smncouom + suncouom + summ + snmz

+ BM!B + Bumm (6.1)

where the dependent and independent variables are defined in Tables 6.1
and 6.2, respectively, and explained in Section VI.B. Four permutations

lLoglineat and linear forms were also estimated; however, the
quadratic form provided the best fit of the data.
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Table 6.1. Definitions of the dependent varisblea used in the single
regression equations

Variable Description

axcij The nonindexed, nonearnings-adjueted redistribution

component for individual j as a percentage of individusl
J'e 1972 OAL denefit level, vhere i equals type~l, type-2,
or type-] annuity counterfactual.

The indexed, nonearnings-adjusted redistridution component
for individual j as a percentage of individual j's 1972 CAl
benefit level, where i equals type-4, type-5, or type=6
snnuity counterfectusl.

The nonindexed, earnings-sdjusted redistribution component
for individusl j ass a percentage of individual j's 1972 CAl
benefit level, where i equals type-l, type<2, or type=3
annuity counterfactual sdjusted by the earnings test.

The indexed, earnings-adjusted redistribution component for
individual j as a percentage of individual j's 1972 OAl
benefit level, where i equals type-4, type-=3, or type-6
snnuity counterfactusl adjusted by the earnings test.
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Table 6.2. Definitions of the independent variables used in single
regression equations

Variable Description

LTEAR Accumulated value of lifetime earnings (in hundreds of
thousands)

LTEAR2 LTEAR squared

SEX Dummy variable for sex: 0 for male, 1 for female

RACE Dummy variable for race: O for white, 1 for nonvhite

SERLEN Service length in covered employment

SERLEN2 SERLEN squared

RAGER] Dummy variable for retirement age: 1 for sge 62-64,
0 otherwise

RAGER2 Dummy variable for retirement age: 1 for sge 66-71,
0 otherwise

RAGER3 Dummy varisble for retirement sge: 1 for sge 72 and older,
0 otherwise

RCOHORT1 Dummy variable for retirement cohort: | for year 1962-1965,
0 othervise

RCOHORT2 Durmy variable for retirement cohort: 1 for year 1966-1968,
0 otherwise

EDUl Dummy variable for years of education completed: 1 for

years 0-7, 0 othervise

EDU2 Dummy variable for years of education completed: 1 for
years 9-11, O othervise

EDU3 Dummy variable for years of education completed: 1 for year
12, 0 othervise

EDU4 Dummy variable for years of education completed: 1 for
years 13 or more, 0 otherwvise
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of the generalized single model were estimated, where the models differed
by specification of tha dependent varieble only. The purposas of
conatructing these four differant models were, first, to sse if varisbles
significant in explaining the percentsge of redistribution chenged under
various counterfectual definitions, and, secondly, to detarmine if there
vere any unexpected sign reversals in the paremeter estimates. Since
this study sttempte to sccount for the effect of worker charscteristics
and program features on the size of the redistribution component, 12
measures of redistribution were used as dependent variebles; each measure
vas calculated identically, in a technical sense, but different annuity
counterfactuals were employed in each measure to net out the “worker-
purchased" insurance component. For future reference, the estimation of

model 6.1 with dependent verieble nnc‘j. Ilczj, ERRC.. end "lc’j will be

ij
referred to as models 1, 2, 3, and 4, respectively. Each model is

estimated using three different mortality rate assumptions.

2. Married model
To isolate the partial effect of femily-specific characteristics on
the percentage of redistribution for a husband-and-wife family unit (Y),

the following generalized quadratic model was es:inated:"z

1Only household units where both the husband and wife were retired
in 1972 vere included in the data set used to estimate model 6.2.

zLogliuear and linear models were also estimated, but the reported
model resulted in the best fit of the data.
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Y= 80 + BIFLT!AR + azn.mnz * 83MCB + B‘SBRLBN

+ B,_SBRL!N + BGSBRL!NZ * B,_SBRLBM + SGMG!RI

+

RAGER2

BoRAGERZ + 8, RAGER3 + 8, RAGERL + B,, |

+

ﬂl SRCOHOII‘H + Bl “RCOHOITZ * BIS_RCOHOITI

+

8, , RCOHORT2 + B,_EDUl + B .EDU2 + 8 _EDU3

16 17 18 19

+*

Bzoznua + su_znm + 822_8002 + 823_!303

+

a“_mm (6.2)

vhers the dependent and independent variables are defined in Tables 6.3
and 6.4, vespectively, and explained in Section V1.8.
Again, 12 versions of model 6.2 were estimated, differing by

dependent variable only. The dependent variables are lsbelled Fmij’

ij’
rm{j. umij. and nm'{j will be subsequently referred to as models S,

rmgj. Hmu. and mmgj. The estimation of model 6.2 uaing FAM

6, 7, and 8, respectively. Each model is estimated using three different

mortality rate assumptions.

B. Regression Variables

1. Dependent variables

Twelve annuity counterfactuals were constructed for each household
type, differing by program features or life contingency assumption.

Annuity counterfactuals distinguish one dependent variable from another.
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ernij

ETAMY

Tadle 6.3. Definitions of the dependent variables used in the married
regression equations

Variable Description

PAHij The nonindexed, nonearnings-adjusted redistribution

component for family j as a percentage of family j's 1972
CAI benefit level, vhere i equals type-l, type-2, or type-3
annuity counterfsctual, :

The indexed, nonearnings-adjusted redistribution component
for family j as a percentage of family j'a 1972 OCAI benefit
level, where 1 equala type-4, type-5, or type-6 annuity
counterfactual.

The nonindexed, earnings-sdjusted redistribution component
for family j as a percentage of family j's 1972 OAI benefit
level, vhere 1 equals type-l, type-2, or type=3 annuity
counterfactual adjusted by the earnings test,

The indexed, earnings-adjusted redistribution component for
fanily § as a percentage of family j's 1972 OAI benefit
level, vhere i equals type-4, type-3, or type-6 annuity
counterfactual adjusted by the earnings test,
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Table 6.4 Definitions of independent variasbles used in married
regression equations

Variables
FLTEAR

FLTEAR2
RACE

SERLEN (_SERLEN)

SERLEN2 (_SERLEN2)
RAGER] (_RAGER1)

RAGER2 (_RAGER2)
RAGER3

RCORORT! (_RCOHORT!)
RCOHORT2 (_RCOHORT2)

EoUL (_EDUL)

EDU2 (_EDU2)

EDU3 (_EDU3)

EDU4 (_EDU4)

Description

Accumulated value of family lifetime earnings
(in hundreds of thousands)

FLTEAR squared

Dunmy variadble for race: 0 for white, 1 for
nonvhite

Service length in covered employment for wife
(husband)

SERLEN (_SERLEN) squared

Dunmy variable for wife's (husband's) retirement
age: 1 for age 62-64, 0 othervise

Dumnmy variable for wife's (husband's) retirement
age: 1 for age 66=71, 0 otherwvise

Dummy variable for wife's retirement age: 1 for
age 72 and older, 0 otherwise

Dunmy varisble for wife's (husband’s) retirement
cohort: 1 for year 1962-1965, 0 otherwise

Dunmy variasble for wife's (husband's) retirement
cohort: 1 for year 1966-1968, 0 otherwise

Dummy variable for years of education completed
by wife (husband): 1 for years 0-7,
0 othervise

Dummy variable for years of education completed
by wife (husband): 1 for years 9-11,
0 otherwvise

Dummy variable for years of education completed
by wife (husband): 1 for year 12, 0 othervise

Dummy variable for years of education completed
by wife (husband): 1 for years 13 or more,
0 otherwise
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Recall, annuity counterfactuals were constructed to disentangle the
sntitled insurance payment of the OAI benefit from the intergsnerationsl
redistribution payment. Counterfectuals renge from traditionel lifa
annuities based on highly aggregsted survivorship assumptions to indexsd,
earnings sdjuated life snnuities reflecting highly disaggregeted
survivorship essumptions. The single and married generslized models sre
estimated using slightly diffevent dependent varisbles to isolate how
specific survivorship sssumptions or progrsm festures influence the
redistridbucional incidence of the OAI program. This subssction will
describe how each dependent varieble wss calculated for each household
type.

a. Percentage of redistribution for the single model (uncii, nnczj.

ltlcij. Bllcxiz There are four generic measures of redistribution for

each single household. Each generic measure is distinguished by o
program feature (with or without indexing; with or without earnings
adjustments), and, vithin each messure, three survivorship probabilities
assumptions were imposed (gender-merged, sex-race-distinct,
socioeconomic-adjusted) . The calculations used to determine the
percentsge of redistribution under various sssumptions for single

households are as follows:

BEN72. -~ TB..
1) .
llcij - "'725 x 100

for i = type~l, type-2, type-3, (6.3)
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BEN72, - T
RR% -—m’j‘-x 100

for 1 = type~4, type-5, type-6, (6.4)
BEN72, -~ ATB

ERRC,, = —B-h”j—’i x 100
for 1 = type~l, type=2, type=3, (6.5)
nmzl - Azgl

m% L A x 100
for { = type-4, typa-5, type-6, (6.6)

vhere 'rl“ = nonindexed, nonearnings-adjusted type-i annuity benefit for
individual j,
‘!% = indexed, nonesarnings-sdjusted type~i annuity benefit for
individual j,
A‘rlu = nonindexed, earninga-adjusted type-i annuity benefit for
individusl j, snd
M'lz, = indexed, earnings-sdjusted type-i annuity benefit for
individual j.
b, Percentage of vedistribution for the married model ('mij_’.
’”ql' l!mq, llqu_) The four generic measures of redistribution

for each married household are:

FBEN72, - TB,. -~ TB

- 1 e
Ay —"imi———‘"'
for 1 = type-l, type-2, type-3, (6.7)
PRENT2, - TBY, - _TB%
A, = ———J—ﬁwﬁ-—-—-l

3

for 1 = type~4, type-5, type-6, (6.8)



for 1 = type-l, type=2, type-3, (6.9)

PBEN72, - A - ATBA

zmqj - —_
3
for 1 = type-4, type-35, type-6, (6.10)

vhere FBEN72 = the sum of the wife end husbend's 1972 OAI benafit
amounts,
nu(_n“) = nonindexed, nonearninge-adjusted type-i snnuity
benefit for the wife (hueband) in household j,
n!j(_%) = indexed, nonearnings-adjusted type-i annuity benefit
for the vife (husbend) in household j,
A‘l’li‘1 (__A‘n“) = nonindexed, sarnings-sdjusted type-i annuity banefit
for the wife (husbend) in household j, and
A‘tqj(_A‘n’ij) = indexed, earnings-adjusted type-i asnnuity benefit for
the vife (husbend) in household j.

2. Independent variablea
a. Accumulated value of lifetime earnings (ng LTEAR2, FLTEAR,

FLTEAR2) The lifetime earnings variables (LTEAR, LTEAR2; FLTEAR,

FLTEAR2) are two of four quantitative variables included in the
generalized polynominal model. LTEAR reflects the individual'’s lifetime
earnings stream on the date of retirement by a single number. FLTEAR is

the sum of the husband and wife's lifetime earnings streams. LYEAR and
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FLTEAR ware expected to have negative coefficients, whereas LTEAR2 and
FLTEAR2 were expected to have positive coefficients. The summary measure
of lifetime earnings was calculated assuming:
(1) annual reported taxable earnings (REP;) were received at the
beginning of each year; and
(2) che earnings stream was truncated on the date of retirement
(YBEGIN2).
Accordingly, the present value of the worker's lifetime real taxable

earnings on the date of retirement is:

YBEGIN2 REP; YBEGINZ
R e I ——[ v 1+ rj)] (6.11)
isBYEAR “i  j=i

vhere YBEGIN2 = year of retirement,
EYEAR = year of entry into covered employment,
REP; = annual reported earnings in year i,
C; * consumer price index in year i, and
v " annual real interest rate in year j.
The percentage distribution of LYEAR for single households only appears
in Table 6.5. Table 6.6 displays the percentage distribution of FLTEAR
for married households.

The summary measure of lifetime earnings differs from the simple osum
of annual reported earnings by the weighting of annual reported earnings
by the annual real interest rate in each year. This weighting scheme was
introduced to approximate the individual'’s lifetime income status on the
date of retirement. The compounding rate was a simple historical average

of the yield on U.S. govermment securities (low yield) and the annual
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Table 6.5. Percentage distribution of LTEAR, single population only'

LTEARD Total Men Women

0~ 19.5 13.0 10.9 14.4
19.6 - 41.8 12,7 17.4 9.8
41,9 - 63.2 8.5 7.2 9.3
65.3 - 86.2 3.9 8.7 4,2
86.3 - 106.9 7.4 5.8 8.4
107.0 - 129.5 6.8 6.3 1.0
129.6 - 150.4 5.1 2.9 6.5
150.5 - 168.8 2.5 0.7 3.7
168.9 - 195.5 4.8 2.9 6.0
195.6 - 217.3 6.8 8.0 6.0
217.4 -~ 238.8 5.4 5.1 5.6
238.9 - 260.7 2.5 0.7 3.7
260.8 -~ 281.6 4.2 s.1 3.7
281.7 - 302.8 3.1 3.6 2.8
302.9 - 325.1 3.7 5.8 2.3
325.2 - 345.6 2.0 1.4 2.3
345.7 - 361.7 1.7 2.2 1.4
361.8 - 388.3 2.0 2.9 1.4
388.4 - 401.9 0.1 0.7 0.5

401.9+ 1.1 1.4 0.9

2Totals may not add to 100 because of rounding.

blcpor:ed in thousands.
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Table 6.6. Parcentage distribution of FLTEAR by household type‘

One Two
PLTEARD Total Esrner Esrner

0 - 40,0 9.2 14,0 3.1
40,1 - 80.3 10.4 14.6 3.0
80.4 - 119.8 8.9 10.8 6.5
119.9 = 160.4 7.7 7.9 7.3
160,53 - 200,0 7.2 6.3 8.3
200.1 - 241,1 8.2 7.8 8.6
241,2 - 281.4 7.4 7.6 7.2
281.3 - 321.9 7.2 5.8 9.0
322,0 -~ 362,2 8.5 8.3 8.6
362.3 - 402.4 8.3 9.1 7.7
402,5 - 442,1 7.6 5.4 10.4
442,2 - 482.3 3.2 1.4 5.4
482,4 - 322,5 2.1 0.1 3.7
322,6 - 562.3 2.1 0.0 4,6
562.4 - 396.8 0.7 0.0 1.5
396.9 - 637.9 0.4 0.0 1.0
638,0 ~ 677.5 0.4 0.0 1.0
677.6 - 712.8 0.3 0.0 1.0
712.9 - 730.3 0.1 0.0 0.0
730.4 - 805.2 0.1 0.0 0.0

8Totals may not add to 100 because of rounding.
blteponed in thousands.
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yield on corporate paper plus the rate of increase of average stock
prices (high yield). The historical average series was converted to resl
terms since the annual reported esrnings were deflated by the consumer
price index (see Appendix C, Table 13.1).

There are obvious problems with the LTEAR measure of lifetime
income. Pirst, the selection of an appropriate compounding rate or
compounding l.ti.l‘it somevhat arbitrary. (The sensitivity of the
regression results to the compounding series should be investigated in
the future.) Second, LTEAR ia based on annual reported earnings to
social security only; hence, it systematically excludes nonlabor earnings
and labor earnings above the taxable earnings ceiling. The third problem
wvith the LTEAR measure involves the actual size of the snnual taxable
earninga reported in the file. The size of the annual taxable earnings
depends on the tax base and typea of occupationa covered under the law.
These policy variables depend on policy decisions and, as a resule,
policy decisions influence the size of the calculated lifetime earnings
meaaure. The last problem is technical in nature. Annual reported
earnings for 1937 to 1930 were not reported annually; rather, the
Longitudinal Exact Match File reported a li~year summary earnings figure.
However, the file reports estimated annual quarters of coverage by year
for the 1937 to 1950 time period. The year-specific estimated annual
quarters of coverage were used to disaggregate the 1937-1950 summary
taxable earnings measure. The disaggregation procedure is described in

Appendix F.
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In spite of the aforesentionad problems with the LTEAR measure of
1ifetime earnings, it is, in the researcher's opinion, the best measure
sveilable given the information on the worker's sarnings history obtsined
from the Longitudinal Esrnings Mstch File. In the context of this study,
the most serious shortcoming of the LTEAR measure is the systematic
exclusion of nonlabor sarnings and earnings above the tsxsble maximum.
The gravity of the problem ias challenged, however, by the percentege
distribution of the LTEAR shown in Tables 6.3 snd 6.6. But, es a
safeguard, a graduated education level variadble waa inciluded in the
regression snalysis, since, generally spesking, there is a positive,
although not perfect, correlation between income and education levels.

b. Socioeconomic variables (SEX, RACE, EDU) The SEX, RACE, and
EDU dummy variables represent the expected value of the absolute
difference in the dependent variadle for each bdeneficiary characteristic,
ceteris paribus.

The SEX variable was included to monitor the effect, if any, of sex
differentials, be it longevity or employment differences, on the extent
of redistribution, The dummy variable takes on a value of one when
identifying a female. When the annuity counterfactuals reflect
survivorship differentials by sex, the coefficient on SEX was expected to
be positive.

The RACE variasble reflects the race of the family umit, and it was
included to determine if race influenced the size of the redistribution

component. RACE equals one for nonwhites and zero for whites. RACE was
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expected to have a negative coefficient when mortality differentials by
race vere accounted for in the annuity counterfactuasl.

The EDU variable was included to supplement the earnings measure
(LTEAR, FLTEAR) as discussed esrlier, snd to sccount for the independent
sssociations of education level on survivorship. Pour education
classifications vere used: EDUl for persons with 0-7 years of education:
EDU2 for persons with 9-11 years of education; EDU3 for high school
graduates; snd EDUA for persons with any college educstion. The
coefficienta on the EDU variables measure the differential impact of the
indicated category and the category of persons with eight years of
schooling (the median years of schooling for this age cohort). The
coefficient on EDUl was expected to be positive without adjusting for
education differentials in survivorship, but negative if education
differentials were introduced into the annuity counterfactual.
Coefficients on EDU3 and EDUS were expected to have a negative sign
without adjusting for education differentials in survivorship and may be
positive after sdjusting for education differentials in survivorship.
The sign of the coefficient for EDUZ may be positive or negative. The
sign reversal for the EDU3 snd EDU4 was expected because education level
is inversely related to mortality; hence, the annuity benefit received
by pevsons with high education levels were lower (therefore, their
redistribution components larger), ceteris paribus, when survivorship
differentials by education level were used to calculate annuity benefits.
Education mortality differentials counteract the progressive features of

the benefit formula.
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c¢. Program-worker variables SS!RLEN, SERLEN2, RAGERl, RAGER2,

RAGER3, RCORORT1, RCOHORT2) SERLEN, a continuous variable, is a
single number representing the numbsr of years of nonzero reported
earnings. The summary measure vaa constructed by counting the number of
years from the year of entry into the labor force and the year of retire-
ment vhen annusl reported earnings vere nonzero. Since vorkers with
longer earnings history pay in more taxes, SERLEN wss expected to have a
negative coefficient. The coefficient on SERLEN2 wes not predicted.

The IAB!Ri snd ncononri dumy variables represent the expected value
of the absolute difference in the dependent variable for each program—
worker characteriatic, ceteris paribua.

RAGER], RAGER2, and RAGER3 isolate the importance of retirement sge
of the beneficiary on the size of the intergenerational transfer. The
retirement asge variable did not appear on the file, but with the use of

variables on the file, it was possible to construct it, aa follows:
RACE = LACE - (72-YBEGIN2) (6.12)

wvhere LAGE is the beneficiary's age in 1972, and YBEGIN2 is the year the
beneficiary retired. If RAGE equalled 62-64, then a code of one was
assigned to RAGERI; if RAGE equalled 66~71, then a code of one was
assigned to RAGER2; RAGE greater than 72 was coded as one for RAGER3.
The comparison group for this dummy series was persons with a RAGE equal
to 65; that is, beneficiaries who began receiving benefits at age 65.
Previous empirical evidence suggests that RAGER], RAGER2, and RAGER3

would have negative coefficients.
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The retirement cohort dummy veriables RCOHORT! end RCOHORT2 meesure
the eignificance of the yesr of retirement in explaining the varistion in
the size of the transfer component, Persons retiring between 1962 and
1964 were in the earliest cohort lsbelled RCOHORT1. Persons retiring
betveen 1965 and 1968 were in the middle cohort lsbelled RCOHORT2., The
retirement cohorts dated after 1968 vere used as the control group. A
positive sign was expected on coefficients for RCOHORT! snd RCOHORT2, A
poaitive sign ves expected because esarlier cohorts banefited from the
relative immaturity of the progrsm, vhich made posaible extremely low tax

rates and frequent increases in benefit levels.
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VII. RESULTS

A. Descriptive Statistics

1, The bdenefit incidence of the 1972 old-sge insurance program, all
households

Table 7.1 displays the estimated benefit incidence of the OAl
program in 1972 for the 1962-1972 retirement cohorte bssed on type-6
annuity counterfsctual. In the aggregate, 7.09 million dollars in OAI
benefits were paid to retired beneficiariee in this subsample; approxi-
mately 89 percent of the denefits received were trsnsfers from the
current working gensration. The $6.3 million in intergenerational
transfers vere not, hovever, evenly distributed scross the income groups.
Contrary to the “social adequacy” objective, the low-income groups ( $0-
3,000) represented 15 percent of the sample snd they received ten percent
of the intergenerational transfers, whereas the middle~income groups
($3,001-8,000) received 57 percent of the transfers but represented
53 percent of the sample. The high-income groups ($8,001 plus) received
33 percent of the transfers, but included 32 percent of the sample (see
Appendix E, Table 15,1 for the aggregate figures associated with
Table 7.1). In absolute terms, the middle-income groups received the
largest share of the intergenerational transfers.

The extent of the intracohort redistribution may be inferred from
the absolute and relative size of the redistribution component acroes
family income classes, Column 3 in Table 7.1 indicates that all income

groups have received more than their "money's worth” from the social



Table 7.1. Benefit incidence of the 1972 old-age insurance program

1) (2) Redistribution component
OAL Type-6
benefit actuarially 3) &) Household
Total family level in fair benefit, Absolute Percentage population
income in 1972 earnings adjusted difference (giffgfence distribution
1972* (wean) (mean)® (1)-(2) - _* 100 (in percents)
$ 0~ 1,000 698 17 681 97.6 1
1,001~ 1,500 1,065 76 989 92.9 |
1,501~ 2,000 1,369 119 1,250 91.3 3
2,001~ 2,500 1,618 141 1,677 91.3 )
2,501~ 3,000 1,847 173 1,674 90.6 5
3,001~ 3,500 2,071 220 1,851 89.4 6
3,501~ 4,000 2,275 258 2,017 88.7 8
4,001- 5,000 2,499 287 2,212 88.5 13
5,001- 6,000 2,571 312 2,259 87.9 11
6,001~ 8,000 2,517 312 2,205 87.6 15
8,001~-10,000 2,381 281 2,100 88.2 9
10,001-20,000 2,211 260 2,031 89.4 18
20,001+ 2,425 260 2,165 89.3 S
Total $7.09¢ $.796¢ $6.294¢ 88.8 3,106
Mean $2,28)3 $256 $2,027 88.8

87otal family income includes OAL benefits in 1972.

bAnnuity counterfactual based on the traditional compounding scheme, an indexed annuity
formula and socioeconomic survivorship tables.

In millions of dollars.

113
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security program, since for each income class, the mean OAI benefit level
(column 1) is larger than the actuarially fair benefit level (column 2).
However, the largest relative gains were realized by low-income families.
On average, the lowest income family group received 9698 snnually from
OAI, of which $681, or 97.6 percent, was a result of the "social
adequacy” feature of the program. Column 4 shows that the redistribution
component, as & percentage of the mean OAl benefit level in 1972,
generally decreased as the family income level in 1972 increased. This
general pattern would seem to suggest that the progressive benefit
fornula and ainimum benefit provisions effectively redistributed income
in favor of lower income households; that is, the program in 1972 was
progressive.

There are seversl approaches that could be used to asssess the
oversll progressivity of the OAI program. One approach is based on end~
point comparisons. That is, the percentage of redistribution for the
lovest income group is compared to the comparable measure for the highest
income group. The relatively small low~to-high differential, 97.6 to
89.3 in column 4, suggests that the redistribution formula in 1972 was
"mildly” progressive. Another approach evaluates progressivity in ternms
of a steadily falling percentage of redistribution as the income level
increases, It is interesting to note that the redistribution measure in
colunn 4 of Table 7.1 falls steadily as income rises (with the exception
of $§2,001-2,500) until the $8,001~10,000 income group, after which the
percentage of redistribution generally increases. The falling pattern

for nine out of 13 income groups would, again, suggest that the program
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vas “generally” progressive. An alternative approach is to evaluate the
program's overall progressivity by comparing the highest income group's
percentage of redistribution to the percentage of redistribution for all
other family income categories. A “"truly“ progressive program would have
8 stesdily falling, positive differential as income increases, vhereas a
“truly” regressive program would have a steadily falling, negative
differential as incoue increases. This type of comparison for the
results presented in column 4 is displayed in Figure 7.1, curve 1.
Clearly, the OAl program demonatrated “truly” progressive features at
income levels less than 33,501, but it displayed regressive, although not
"truly” regressive, features at income levels greater than $3,500 but
less than $10,001,

The different approaches used to sssess progressivity can lead to
different program assessments from the same descriptive statistics., The
"end-point”™ approach indicates that the OAI program in 1972 was "nildly”
progressive, vwhereas the "patterned” approach shows it to be "generally”
progressive throughout the income classifications. However, the "high-
income-group~comparison” approach shows that the program exhibited
classic progressive features for low~income groups only, and it exhibited
strong regressive features for all other income groups except the
penultimate income group. The different approaches when taken separately
can result in misleading and "over-optimistic”™ program performance
assessment, but, vhen taken together, the different approaches render a
complete depiction of the program's overall performance. That is, the
OAI program in 1972 was "wildly” and “generally” progressive across
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Figure 7.1, Progressivity of the OAl program using socioeconomic-adjusted
annuity benefits controlling for earnings test and indexing
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income groups, but it elso exhibited strong regressive feetures,
resulting in lower reletive returns to middle-income beneficiaries.
Therefore, the intrecohort trensfer mechanism operated to pay the highest
reletive return to the low-income beneficiaries and the lowest reletive
returns to middle~income beneficieries, which, in spite of being "mildly"
snd “generally' progressive, is inconsistent with the program's oversll
objective.

While the benefit formule and the minimum benefit provisions
strongly influenced the pattern of the redistribution components, there
are other confounding program features thet exert an influence on the
redistribution design, such as the earnings test, cost-of-living
adjustments, and life contingenciee. Table 7.2 isolatee the effects of
the eernings test and cost-of-living featurss on the percentsge of
redistribution across income groups. The life contingency influence is
sxamined in Table 7.3.

The esrninge~test effect is presented in column 3 of Table 7.2}
Column 3 messures the change in the percentage of redistribution when the
earnings test is introduced into the program’s design. Note that the
esrnings test does not affect the three lowest income groups, but it
becomes an increasingly important influence on the estimated percentage
of redistridbution as family income level incresses. The earnings—-test

effect has its greatest impact on high-income families ($6,000+), which

Ithe esrnings test operates to reduce the beneficiary’'s annuity
benefit by 50 cents for every dollar of post-retirement earnings greater
than $1,680 but less than $2,280 and by $1.00 for every dollar of
earnings over $2,280 providing the beneficiary is younger than 72.



Table 7.2. Effect of the earnings test and cost-of-living indexing on the distribution of
redistribution (expressed in percentage terms) for socioeconomic-adjusted
annuity bencfits®

Percentage of redistribution®

Q1) (2) (3) (4) (s

Total fanily Indexed Indexed Change in Nonindexed Change in

income in and earnings vithout earnings rediatribution and earnings redistribution
1972¢ adjusted adjustment (1)=(2) adj usted (1)-(4)

$ 0- 1,000 97.6 97.6 0.0 97.3 0.3
‘.00"’ 1.500 9209 92.9 0.0 92.5 0.4
1.501- 2.000 9‘.3 9103 0.0 90.4 009
2,001~ 2,500 91,3 9.1 0.2 90.4 0.9
2.501" 3.000 90.6 90.3 003 8’05 1.1
3,001~ 3,500 89.4 89.1 0.3 88.2 1.2
3.50"’ Q.OOO 88.7 “o‘ 003 87 o‘ 1.3
4,001~ 5,000 88.5 88.2 0.3 87.0 1.5
5.001- 6.000 a7 09 8’.5 0.‘ 86.3 106
6,001~ 8,000 87.6 86.8 0.8 85.8 1.8
8,001-10,000 88.2 87.1 .1 86.3 1.9
10,001-20,000 89.4 87.6 1.8 87 .8 1.6
20,001+ 89.3 87.7 1.6 87.6 1.7
Mean 88.8 88.0 0.8 87.2 1.6

%A11 annuity benefits were calculated using soclioeconomic-adjusted survivorship
probabilities,

bPetcentage of redistribution was calculated by taking the difference between the mean OAI
banefit level in 1972 and the moan actuarially fair benefit level for an income class divided by the
mean OAI benefit level in 1972,

CTotal family income includes OAI bencfits received in 1972,

08
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Table 7.3. Changes in the percentage of radistribution under different
eurvivorship prodedility sseumptions

Esrnings test edjueted

Annuity-type, indexed (4) (s)

Total femily Change in percentage

income in (1) (2) (3) of radistribution

1972 Type-4*  Type-s* Type-6* (2)=(1) (3)-(1)
$ 0-1,000 97.7 97.8 97.6 0.1 -0.1
1,001~ 1,500 93.9 94.1 92.9 0.2 -1.0
1,501- 2,000 91.8 92,0 91.3 0.2 -0,5
2,001~ 2,500 91.3 91.6 91.3 0.3 0.0
2,501~ 3,000 90.6 91.0 90,6 0.4 0.0
3,001~ 3,500 89.4 89,7 89.4 0.3 0.0
3,501~ 4,000 88.6 88.9 88,7 0.3 0.!
4,001~ 5,000 88,2 88.6 88.3 0.4 0.3
5,001~ 6,000 87.5 87.9 87.9 0.4 0.4
6,001~ 8,000 87.1 87,5 87.6 0.4 + 0e3
8,001-10,000 87.7 88,! 88,2 0.4 0.5
10,001-20,000 88.9 89.3 89.4 0.4 0.5
20,001+ 88.6 88.9 89.3 0.3 0.7
Mean 88.3 88.8 88.8 0.3 0.3

8Raw data used to calculate the percentage of distribution for
each family income classificetion is available upon request.



82

places upvard presaure on their summary redistridution measures bdecause
their snnuity benefits are reduced by the earnings test formula., The
earnings-test effect on the “high-income-group-compsrison” approach to
progressivity assessment can be seen by comparing curve 2 to curve 1 in
Vigure 7;1. In the sbsence of the sarnings test, the program exhibited
“classic” progressive features st income levels less than $3,001 and
“classic” regressive features st income levels in excess of $5,000., 1In
conclusion, it has been showm that the introduction of the earnings test
shifts the perforamance curve downward, intercalating additional
regressive features into the program's modus opersndi.

Column 35 in Table 7.2 isolates the change in the redistridution
measure as 8 result of introducing price indexing into the program'’s
design. It is interesting to note that the sbsolute size of the
redistribution measure is increased for all income groups when inflation
protection is included in the snnuity counterfactual, ceteris paribus.
This result is expected, at least initiaslly, since the indexed annuity
benefit i{s smaller than an unindexed annuity bancfi:.l This 1s because
the snnuitant is insured againat the risk of economic insecurity and
inflation over an uncertain retirement period.

Although 81l income groups realized extra redistribution per dollar
of OAI benefit when indexing was included in the program, the greatest
relative gains vere realized by higher income groups because of their
longer life expectancies on aversge. Price indexing, when taken alone,

ltbe magnitude of the program-type annuity benefit differential
will diainieh and its sign will eventually reverse over time because
annuity benefits received from an indexed program are augmented by
(14c)t and unindexed benefits remain fixed in nominal terms.



83

did not alter the progressivity concluaions, but it did generally reduce
the level of progressivity at income levela less than 33,501 and slightly
increased regressivity at income lavels between $3,500 snd $5,000 (see
Figure 7.1, curves 3 snd 1).

The sensitivity of the progressivity conclusions to the survivorship
probability assumption is examined in Tadle 7.3. The benefit incidence
for type-4, type~3, and type-6 counterfactusls are presented in
coluans 1, 2, snd 3, respectively. Column 4 shows the change in the
percentage of redistribution if the program adopted & sax-race-age
discriminating policy as opposed to strictly age discriminating policy.
The adoption of a sex-race-sge discriminating policy resulted in an
aversge gain of 0,] cents of vedistribution per dollar of OAI benefit,
However, the adoption of a sex-race-sge-education-income-marital status
discriminating policy in place of an sge-only policy (column 5) resulted
in a marginal accretion in redistribution for households with income
levels in excesa of 33,500, where the marginal gein generally increased
as fanily income increased. The lowest income groups ($0-2,000), on the
other hand, realized a net loss in redistribution per dollar of OAI
benefit., The marginal gain-loss observation is explained by the effect
of income and education levels on longevity. 7That is, annuity benefits
are higher (lower) for low (high) income earners, ceteris paribus,
because the probability of survival is positively related to income and
education. Contrary to Aaron’s study (1974), the effect of socioeconomic
differentials in survivorship does not reverse the direction of redistri-

bution, but, rather, "dampens” the extent of redistribution at the low
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end of the income scale and "elevetes" the sxtent of redistribution at
the high end of the income scale. The program's ovarall progressivity
vas virtually inverient to the use of gender-marged or sex-race-distinct
survivorship rates (see curves 2 and 3 in Pigure 7.2). Howevar, the use
of socioeconomic~adjusted survivorship probedbilities did augment the
regressive features and attsntuate the progressive festures relative to
the "less" discrimineting probebilities.

Basic sumnary statistics for counterfsctuels one through six are
presented in Tables 7.4 end 7.5. The totsl and mean annuity benefit
vreceived in 1972 end the meen percentsge of redietribution, controlling
for survivorship assumption, indexing, and esrnings test, asre presented
in Table 7.4. Ths "end-point" summary stetistics for all counterfactuels
are shown in Table 7.5. It is interesting to note that the lergest
progressivity gep (12.2) resulted from s program cherscterized by age-
only discrimination without an earnings penelty test or inflation
protection. The smallest progressivity gep (8.3) resulted from s program
that provided inflation protection, gernished a fraction of benefits for
excessive post-retirement earnings, and tapered benefits to reflect

socioeconomic differentials in mortslicy.

2. The effect of differentiesl life expectancies of males and females on
the benefit incidence for fully-insured beneficisries

a. Single beneficiaries Tables 7.6 and 7.7 show the effect of
differential life expectancies of females and males on the benefit
incidence for fully-insured single beneficiaries. Type~4 annuity

benefits were calculated employing gender-merged survivorship rates,
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Figure 7.2. Progressivity of the OAl program using different survival
probahility assumptions
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Table 7.4, Total annuity benefit received in 1972 controlling for survivorship assumption, indexing,
and earnings test

Without earnings test With earnings test
Total  Nean annuity Mean® Total  Mean annuity Mean®
annuity benefit percentage of annuity benefit percentage of
Annuity type benefits level redistribution benefits level redistribution
Unindexed
Type-1b $992,000 319.00 86.0 $925,000 298.00 87.0
Type=-2° 971,000 313.00 86.3 905,000 291,00 87.3
Type-3¢ 972,000 313.00 86.3 906,000 292.00 87.2
Indexed
Type~4® 877,000 282,00 87.6 820,000 264.00 88.5
Type=5°¢ 850,000 274.00 88.0 794,000 256.00 88..8
Type-6° 852,000 274.00 88.0 796,000 256.00 88.8

3Total benefits minus total annuity benefits divided by total benefits.
bCalculations based on gender-merged survivor probabilities.
CCalculations based on sex-race-distinct survivor probabilicties.

"Calcuhtlons based on socioeconomic-adjusted survivor probabilities.
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Table 7.5. Percentage point gap between poorest and richest income groups

Without earnings test

With earnings test

Unindexed Indexed Unindexed Indexed

Second Second Second Second
Survivor Poorest poorest Poorest poorest Foorest poorest Poorest poorest
probabllicy to to to to to to to to
assumption richest richest richest richest richest richest richest richest
Gender'”m“ 12.2 7.9 10,7 6.9 10.3 6.0 2.1 5.3
Sex-race~distinct 12.1 7 .9 IO.Q 6.7 10,2 600 809 9.2
Socioecononic 11.6 6.8 9.9 5.2 9.7 4.9 8.3 3.6

(8



Table 7.6, Effect of differential life expectancies of females on benefit incidence for single
workers controlling for total OAI contributions®

Q) b 2) 3) 4) (5) d (6) )
Type-4°  Type-5° Type=5  Type-6 Overall
Total OAI® actu- actu~  Benefit  actu- actu~  Benefit  benefit
contributions avially arially differ- arially arially differ- differ~
in 1972 fair fair ential fair fair ential ential
dollars benefit benefit (2)=(1)  Dbenefit benefic (5)—(4) (5)-(1) Population
§ 500C 22 19 =3 19 21 2 -1 17
501-1,000 62 54 -8 54 62 8 0 15
1,001-1,500 94 81 -13 81 87 6 -7 13
1,501-2,000 142 122 =20 122 130 8 -12 12
2,001-2,500 183 158 -25 158 173 15 =10 15
2,501-3,000 211 182 -29 182 198 16 -13 15
3,001-3,500 229 197 =32 197 216 19 -13 12
3,501-4,000 293 252 -41 252 277 25 -16 13
4,001-4,500 350 301 -49 301 320 19 =30 17
4,501-5,000 402 346 =56 346 378 32 ~24 7
5,001-6,000 410 s -59 351 364 13 -46 36
6,001-7 ,000 892 421 =71 421 456 35 =36 12
7,001-8,000 S44 466 -18 466 506 40 -38 9
8,001-9,000 767 660 -107 660 697 k) ~70 6
9,001+ 626 LX Y} -89 537 562 25 -64 8
Total $59,764 §51,355 -$8,409 §51,355 §54,.853 §3.498 ~-54,911 207

%remale beneficiaries are defined as single female retirees who are fully insured and
collecting primary benefits in 1972.

b!‘ype-i annuity estimates are based on gender-merged survivor probabilities, umadjusted.
CType~-5 annuity estimates are based on sex-race-distinct survivor probabilities, unadjusted.

d'rype-6 annuity estimates are based on soclioeconomic adjusted survivor probabilities,

unadj usted.

©he 1972 dollar value of OAI contributions paid by the worker over her work history. The OAl
contributions were accumulated assuming that there wvas 100 percent backward shifting of the OAI tax

rate and compounded at U,5. government bond interest rates.



Table 7.7, Effect of differential life expectancies of males on benefit incidence for single
workers controlling for total OAI contributions®
Q) b 2 ) 4) (5) (6) 7)
Type~4®  Type-s© Type-5  Type-6% Overall
Total OAI® actu- actu-  Benmefit  actu- actu-  Benefit benefit
contributions arially arially differ~ arially arilally differ-~ differ-
in 1972 fair fair ential fair fair ential ential
dollars benefit benefit (2)-(1) Dbenefit benefit (S5)-(4) (5)=(1) Population
$  S00< 23 25 2 25 2 Y (3 10
501-1,000 61 66 S 66 78 12 ” 10
1,001~-1,500 91 99 8 9 119 20 28 17
1,501-2,000 82 88 6 88 104 16 22 4
2,001-2,500 172 187 15 187 240 53 68 6
2,501-3,000 215 233 18 233 287 S4 72 7
3,001~-3,500 263 284 21 284 34 63 84 11
3,501-4,000 302 326 24 326 389 63 87 S
4,001-4,500 k] &) 3 24 3y 401 64 88 7
4,501~5,000 369 399 30 399 484 85 115 7
$,001-6,000 426 461 3 461 956 95 130 11
6,001-7,000 469 505 36 S05 95 90 126 10
7,001-8,000 s21 561 40 S61 664 103 143 11
8,001-9,000 617 731 54 31 857 126 180 4
9,001+ 827 899 72 899 1,100 201 273 6
Total §37,157 840,131 §2,974 §40,131 548,207 §8,076 511,050 126

3Male bheneficiaries are defined as single male retirees who are fully insured and collecting
primary benefits in 1972,

bt‘ype-b annuity estimates are based on gender-serged survivor probabiliities, unadjusted.
SType~5 annuity estimates are based on sex-race-distinct survivor probabilities, unadjusted.
dType-G annuity estimates are based on socioeconomic adjusted survivor prohabilities,

unadjusted,

©The 1972 dollar value of OAI contributions paid by the worker over his work history.

The 0Al

contributions were accumulated assuming that there wvas 100 percent backward shifting of the OAI tax

rate and compounded at U.,S5. goverament bond interest rates.

68
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vhereas type-5 benefits were calculated using sex-race-distinct rates.
All contribution classes, independent of sex and annuity type, received
poaitive tranafers from the OAI program, i.e., the mean CAI benefit level
exceeded the annuity-type benefit level. However, the abgolute size of
the trsnsfer depends on sex and annuity type. Male beneficiaries
received smaller annuity benefits when gender-merged rates were employed
relative to a program uaing sex-distinct rates, ceteris paribus. The
observed relationship is expected because sex-distinct ratns sdjuat
benefit levels upward for the relatively shorter life expectancies of
wen, as a group, vis-£-vis women, as a group. Contrariwise, female
beneficiaries received larger annuity banefits (hence, mmaller
redistribution components) when gender-merged rates were used relative to
sex~distinct rates. Again, this is an expected result since sex-distinct
rates adjust benefit levels downward for the relatively longer life
expectancies of women, as a group.

The annuity benefit differentials for female snd male beneficiaries
are shown in column 3 in Tables 7.6 and 7.7, respectively. The negative
differentials for female beneficiaries and the positive differentials for
male beneficiaries indicate that single women, as a group, are made
differentially better off in a retirement program that does not sex
discriminate benefit levels to account for the women's longer life
expectancies relative to men's, as a group. Single female beneficiaries,
as a group, received annuity benefits that were approximately 16 percent
higher in a gender-merged retirement system relative to a sex-race

discriminating system, vhereas male counterparts, as a group, received
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benefits that were approximately seven percent lower. Hence, in a sex-
neutral retirement program, single male beneficiaries received lower
benefit levels relative to a sex discriminating progrsm, which
compensated for the slightly higher benefit levels paid to single female
beneficiaries.

A similar comparison can be made between type=5 and type-6 annuity
counterfsctuals. Column 6 in Tables 7.6 and 7.7 shows that single
persons, in general, received marginal accretions in their annuity
benefits vhen the effect of marital status, education, and income levels
are incorporated into their life contingencies. These “other" socio~
economic variablea affecting longevity tend to offset the effect of the
sex variable for single women snd reinforce the effect of the sex
variable for single men. The overall benefit differential resulting from
the incorporation of sex, race, marital status, education, and income
variables into annuity benefit calculations is presented in column 7 on
Tables 7.6 and 7.7. Single female beneficiaries received annuity
benefits that were approximately eight percent lower in a sociceconomic~
discriminating program relative to an age-only discriminating program,
wvhereas single male beneficiaries received annuity benefits that were
approximately 30 percent higher.

b. Married beneficisries Tables 7.8 and 7.9 show the effect of
differential life expectancies of females and males on the benefit
incidence for fully-insured married beneficiaries. The cross-
subsidization by sex found in the case for single beneficiaries was not

observed when the annuity benefit comparisons were made across married



Table 7.8. Effect of differential life expectancies of females on benefit incidence for married
workers controlling for total OAI contributions, females only
) (2) 3) 4) (5) (6) §))

Type—4 Type-5 Type-35 Type-6 Overall

Total OAI actu- actu- Benefit actu- actu- Benefit Dbenefit

contributions avially arially differ- arially arially differ- differ-

in 1972 fair fair ential fair fair ential ential

dollars®*® benefit® benefitd (2)-(1) benefit benefit® (5)-(&4)  (5)-(1) Population

$  500< 21 20 -1 20 20 ) -1 132
501-1,000 50 48 -2 48 48 0 -2 130
1,001-1,500 83 80 -3 80 80 0 -3 97
1,501-2,000 110 107 -3 107 105 -2 -5 89
2,001-2,500 145 1641 -4 141 140 -1 -5 82
2,501-3,000 172 166 -6 166 165 -1 -7 59
3,001-3,500 204 198 ) 198 196 -& ~10 51
3,501-4,000 262 234 -8 234 231 -3 -11 45
4,001-4 ,500 275 268 -7 268 263 -5 ~-12 41
4,501-5,000 3%1 329 -12 329 324 -5 -17 23
$,001-6,000 358 346 -12 346 341 -5 -17 40
6,001-7,000 360 348 -12 348 338 -10 -22 26
7,001-8,000 452 441 -11 441 435 -6 -17 17
8,001-9,000 449 436 -13 436 426 -10 -23 " 10
9,001+ 479 458 =21 458 &41 -17 -38 S
Total $127,919 $123,835 -$4,084 §123,835 §122,094 -§1,741 ~§5,825 847

%remale beneficiaries are defined as warried female retirvees vho are fully insured and
collecting primary benefits in 1972.

YThe 1972 dollar value of OAI contributions paid by the worker over her work history. The OAI
contributions were accumulated assuming that there was 100 percent backward shifting of the OAI tax

rate and compounded at U.S. govermment bond intereat rates.

CType-4 annuity estimates are based on gender-merged survivor probabilities, unadjusted.
dType-S annuity estimates are based on sex-race-distinct survivor probabilities, unadjusted.
SType-6 annuity estimates are based on socioeconomic adjusted survivor probabilities,

unadjusted.
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Table 7.9. BEffect of differential life expectancies of males on benefit incidence for married
workers controlling for total OAI contributions, males only
Q) (2) (3) %) (5) (6) 7
Type—& Type-5 Type-5 Type-6 Overall
Total OAI actu- actu~ Benefit actu- actu- Benefit benefit
contributions arially arially differ- arially arially differ~ differ-
in 1972 fair fair ential fair fair ential eatial
dollars®® benefit® benefit? (2)-(1) benefit benefit® (5)=(4) (5)-(1) Population
§ s00¢ 20 1] -1 11) 18 -T =2 164
501-1,000 46 45 -1 45 45 0 -1 156
1,001-1,500 78 75 -3 75 15 1] -3 134
1,501-2,000 109 106 -3 106 105 -1 -& 133
2,001-2,500 130 126 -4 126 125 -1 -5 129
2,501-3,000 173 168 -5 168 166 -2 -7 138
3,001-3,500 209 203 -6 203 200 -3 -9 125
3,501-4,000 23 227 -7 227 226 -1 -8 143
4,001-4,500 264 256 -8 256 256 -2 -10 133
4,501-5,000 289 280 -9 280 277 -3 -12 131
$,001-6,000 330 321 -9 321 318 -3 -12 229
6,001-7,000 406 395 -11 395 389 -6 -17 214
7,001-8,000 433 421 -12 421 416 -5 -17 191
8,001-9,000 478 465 -13 465 460 -5 -18 176
9,001+ 483 469 -14 469 462 -7 -21 247
Total §647,180 §629,418 -517,762 §629,418 §621,542 -57.876 -§525,638 2,363

%Male beneficiaries are defined as married male retirees who are fully insured and collecting
primary benefits in 1972.

PThe 1972 dollar value of OAL contributions paid by the vorker over his work history. The OAl
contributions were accumulated assuming that there was 100 percent backward shifting of the OAI tax

rate and compounded at U.S. govermment bond interest rates.

CType-4 annuity estimates are based on gender-merged survivor probabilities, unadjusted.
dType-S annuity estimates are based on sex-race-distinct survivor probabilities, unadjusted.

©rype-6 annuity estimates are based on socioeconomic adjusted survivor probabilities,

unad justed.

€6
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persons. Actuarially fair benefit levela for married persons vere
approximately three percent higher, independent of the sex of the primary
annuitant, in a retirement aystem that did not sex discriminate relative
to a sex discriminating program (see column 3 of Tablas 7.8 and 7.9).
First, it is interesting to note that both the male and female received
annuity benefits that were three percent higher in a sex-neutral retire-
ment program, Within a married household, the effects of sex differan-
tials are neutralized bdecause the joint-and-two-thirds snnuity insures
the male and female members of the couple. The absolute size of the
annuity bdenefit received is invariant to the sex of the annuitant who
sctually purchases the snnuity in either program type. Second, the sex-
neutral bias in favor of married persons, sa a group, is a result of the
joint-and~two~thirds annuity, which insures the life of the ehorter-lived
(on average) male, the longer-lived female, and the longest-lived
survivor, vho is typically the female., The surviving wife will, in a
sex-neutral aystem, receive artificially high benefit levels for the
duration of widowhood., The relatively higher benefit levels for married
households in a sex-neutral actuarially fair retirement program are
financed primarily by single, male beneficiaries who receive smaller
annuity benefits because of the assumption of identical life contingen~
cies for males and females.

The effect of incorporating “other” socioeconomic variables can be
seen in column 6 of Tables 7.8 and 7.9, Education, income, and marital
status effects tend to further reduce the size of the annuity benefit

received by married persons., Specifically, annuity benefits are
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approximately 1.3 percent lower in a& socioeconomic discriminating program
relative to a sex-race discriminating program. Again, this is expected
since married persons tend to have a longer life expectancy relative to
nonmarried counterparts. The overall benefit differentisl is represented
in column 7 on Tables 7.8 and 7.9. Generally speaking, married persons,
independent of sex, received benefits that were approximately four
percent lower in a sociceconomic discriminating program relative to an
age-only discriminating program.

3. The effect of retirement vear on the benefit incidence of single

workers only
The effect of retirement year on the percentage of redistribution is

showm in Table 7.10. 7The retirement year is divided into three
categories: 1962-1963, 1966-1969, and 1970-1972. The results are shown
for type-=) and type-6 annuity counterfactuals, and displayed by totsl
family income claasifications. Except in a few cases (notably when the
cell size is emall), the percentage of redistribution falls as the
retirement year increases, holding family income constant. Also, the
percentage of redistribution is quite stable for the lowest income group,
vhich is consistent with the minimum benefit provision. The generally
observed inverse relationship between the percentage of redistribution
and the date of retirement supports the findings of Parsons and Munro
(1977), Freiden et al. (1976), and Burkhauser and Warlick (1981). The
general decline in the redistribution measure reflects the maturing of

the program.



Table 7.10. Effect of retirement year on benefit incidence for single workers

Type-3, unindexed® Type-6, indexed®
Redistribution eo-poueutb Redistribution component Population
Total family
iacome in 1962~ 1966~ 1970~ 1962~ 1966~ 1970~ 1962~ 1966~ 1970~

1972 1965 1969 1972 1965 1969 1972 1965 1969 1972

$ 500~ 1,000 97 98 95 97 98 96 1 3 1
1,001~ 1,500 97 9 76 97 93 83 7 8 6
1,501~ 2,000 89 84 78 88 85 79 6 9 3
2,001~ 2,500 88 84 15 87 85 79 18 15 7
2,501~ 3,000 89 82 79 89 83 82 13 10 9
3,001~ 3,500 87 81 72 85 82 75 7 13 6
3,501~ 4,000 87 80 1 87 82 75 12 9 10
4,001~ 5,000 89 82 3 89 83 76 12 13 12
5,001~ 6,000 90 79 66 90 80 71 S 12 6
6,001~ 8,000 91 82 67 90 83 73 6 15 13
8,001-10,000 87 86 73 86 87 7 S 13 5
10,001-20,000 9 84 74 9% 85 78 16 19 18
20,001+ 88 64 75 88 67 79 _s 1 3
Overall 90 83 75 90 84 79 112 140 101

Annuity benefits eamployed to calculate the redistribution components were adjusted for
earnings in excess of the 1972 earnings limit.

bpedistribution components were calculated by subtracting the mean annuity benefit level from
the mean 1972 OAI benefit level reported as a percentage of the mean 1972 OAI benefit level. Raw
data used to calculate the reported results are available upon request.
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The benefit incidence of the 1972 old-age insurance program:

Married, both retirad households only

a. The effect of the wife's work stastus on the bsnefit incidence

A,

There are 1,394 households included in this sample: 614 two-earner
households snd 780 one~earner houssholds. See Table 7.11 for s
description of the married, both retired, data set. The effect of the
vife's vork status on the distributional impact of the OAI program is
exsmined in Tables 7.12 and 7.13. Female beneficiaries wars clsssified
by their work status, vhere work status was determined by OAI beneficiary
eligibility criteria, and household income in 1972. Table 7.12 is
aimilar to Table 7.1 except that only married households where both the
husbend and vife are retired in 1972 were included in the data set.

Similar to the results in Table 7.1, all female beneficiaries,
independent of work status snd family income level, received positive
income transfers from the OAL program in 1972 (that is, the redistribu-
tion components in coluun; 4a and 8a in Table 7.12 are positive). The
redistribution component expressed as a percentage of the female's OAL
benefit level is, on average, negatively related to femily income,
indicative of the program's progressivity.

Table 7.13 compares the differences in OAI benefit level (column 1),
yearly annuity benefit in a type-6 actuarially fair retirement system
based on the actusl contributions made by the female (column 2) and the
male (column 3), and redistribution component in percentage terms
(column 4) for working and nonworking women across family income
categories. The working woman who qualifies for benefits on her own

account received, on average, retirement benefits that were approximately
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Table 7.11. Population distridbution for merried, both retired households
by family income in 1977 and family type

Two-esrner® One-earnar?®

Fenily income Populaetion Parcentage Populetion Parcentage

in 1972 size distribution size distribucion
$ 0- 2,000 3 o3 2 4,0
2,001~ 2,300 13 2.0 3 4,0
2,501~ 3,000 13 2.0 46 6.0
3,001~ 3,500 3l 5.0 33 7.0
3,501~ 4,000 46 7.5 72 9.0
4,001~ 5,000 107 17,3 113 15.0
3,001~ 6,000 91 15.0 98 13.0
6,001~ 8,000 122 20.0 1l 14,0
8,001-10,000 70 11.3 66 8.0
10,001-20,000 86 14,0 124 16,0
20,001+ 32 5.0 3 4,0
Total 614 100,0 780 100,0

SHusbend and vife ere eligible for primary-worker benefits on their
own accounts.

YHusband 1s eligible for primary-vorker benefits on his own account
and the wife is eligible for dependent spouse’s benefits only,



Table 7.12. Effect of the vife's work status on wife-only benefit incidence holding family income
constant (type-6, earnings adjusted)

Tvo-carner household?® One-carner household?
Q1) (2) (3) s) (s) (6) (7) (8)
Actu- Actu- Redistribu- Actu- Actu~ Redistribu-
arially arially tion arially arially tion
Female fair fair component Female fair fair component
OAL benefit benefit OAL benefit Dbenefit
Total family® benefit from from (a) (b) benefit from from (a) (b)
income in level wife's husband's 1-2-3 level wife's husband’s $-6-7
1972 (wmean) annuity annuity 1-2-3 - (mean) annuity annuity 5-6-7 -
$ 0- 2,000 506 29 26 451 89 418 (] 35 383 92
2,001~ 2,500 152 18 60 676 90 542 | 42 499 92
2,501- 3,000 1,023 38 70 915 89 702 | 89 612 87
3,001~ 3,500 1,193 58 105 1,030 86 754 | 102 651 86
3,501- 4,000 1,210 62 140 1,008 83 912 | 143 768 84
4,001- 5,000 1,255 65 157 1,033 82 918 | 138 779 85
5,001~ 6,000 1,316 61 182 1,073 82 929 1 172 756 81
6,001- 8,000 1,413 80 in 1,162 82 955 1 162 792 83
8,001-10,000 1,412 88 148 1,176 83 896 2 159 735 82
10,001-20,000 1,508 80 129 1,299 86 933 | 144 788 84
20,001+ 1,596 87 159 1,350 85 942 2 134 806 86

%Husband and wife are eligible for primary-worker benefits on their own account.

bhusband is eligible for primary-worker benefits on his owm account and the wife is eligible
for dependent spouse's benefits only.

CTotal family income includes OAI benefits in 1972.

66
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Table 7.13. Comparison of OAI and type-6, earninge adjusted annuity
benefits for married women with different labor-homemaker
choices holding femily income conatant

(1) (2) (3) (4)
Difference®
Difference® betveen

Difference® between actuarially Difference ind

betveen sctuarially fair benefits redistridution

Total family® femsle OAI fair benefite from components as

income in benefit from wife's husbend'as a8 percentage

1972 levels annuity annuity of OAIX

$ 0- 2,000 a8 29 -9 -3
2,001~ 2,500 210 17 18 -2
2,301~ 3,000 321 3 -19 +2
3,001~ 3,500 439 LY} 3 0
3,501~ 4,000 298 61 -3 -1
4,001~ 5,000 337 64 19 =3
5,001~ 6,000 387 60 10 +1
6,001~ 8,000 438 79 9 -1
8,001-10,000 s16 86 -11 +1
10,001-20,000 575 79 -13 +2
20,001+ 654 85 23 -1

8rifty percent of the two-earner woman's share of her husband's
yearly snnuity benefit less 50 percent of the one-sarner women's share of
her huaband's yearly annuity benefit.

b!i!ty percent of the two-earner woman's yearly annuity benefit
ainus S0 percent of the one-earner woman's yearly annuity benefit.

€The mean level of OAI benefits received by a woman in a two-

earner household less the mean level of benefits received by a woman in a
one~earner household.

drhe difference between redistribution components of women in two~
earner and one-earner households.

€total family income includes OAI benefits in 1972.
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S0 percent larger than the auxiliary benefits received by the nonworking
vomsn. The benefit differential ranges from 21 percent for the lowest
income category to 69 percent for the highest income cutcgory.l

Cenerslly speaking, entitled female workers received retirement
benefits that were lsrger than dependent spouse benefits. One reason for
the observed OAl benefit differential is thst the nonworking woman's
benefit is based on 50 percent of her husband's primary insurance amount,
vhereas the entitled femasle worker'a benefit is bssed on her primary
insurance anount if her PIA exceeds 50 percent of her spouse's PIA.

Working women received higher snnuity benefits from an sctuariaslly
fair retirement system based on their actusl contridbutiona than
nonvorking women (column 2, Tsble 7.13). Column 3 presents the
difference between annuity benefits received by working snd nonworking
vomen based on actual contributions made by their husbands. The negative
values in column 3 indicate that the working woman received a smaller
annuity benefit from her husband’'s joint-and~two-thirds snnuity than the
nonworking woman. On net, working women received higher annuity benefits
based on the household's OAI contributions, and, because of her past
contributions, she was afforded higher OAI benefits.

The difference in percentage of redistribution per dollar of 0Al
benefits for working and nonworking women is shown in column & of
Table 7.13. Working women received a higher percentage of redistribution

in the following income categories: $2,501-3,000, $5,001-6,000,

1gocial Security Bulletin datas show that the average benefit for
women workers to be about 60 percent higher than the wife's auxiliary
benefit for this time period.
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$8,001-10,000, and $10,001-20,000. But, nonworking women received an
equal or higher percentage of redistribution per dollar of OAI benefits
in all other income categories. It sppears that there wvas slightly more
redistridbution to nonworking women vis-#-vis working women. In absolute
terms, hovever, working women paid in more dollars in the form of OAl
contributions, and, in exchange, they received higher OAI benefit levels.
The relatively narrow differential in redistribution components suggests
that women, independent of work status, were trested almost equally in
termas of redistribution.

b. The effect of the wife's work status on husband-only benefit

incidence The finding of equal treatment across women with different
labor-homemaker choices does not apply to men married to women with
different labor-homemaker choices. Tables 7.14 and 7.15 represent the
male versions of Tables 7.12 snd 7.13. It is interesting to note that
the male redistribution components as a percentage of OAI benefits
(columns 4b and 8b) sre generally higher for males in one-earner
households relative to their male counterparts in tvo-earner households.
The percentage of redistribution mesaures follow the generally cbserved
pattern—{falling as family income risea. However, the varisnce in the
pattern is slightly smaller for males in a one-earner household (97 to 92
percent). This implies that males in one-earner households with family
income of $0-2,000 received 97 cents of redistridbution for every dollar
of OAl benefit. Similarly, umales in the $5,001-10,000 income classes

received 92 cents of redistribution per dollar of OAI benefit.



Table 7.14. Effect of the wife's work status on husband-only benefit incidence holding family income
constant (type-6, earnings adjusted)

Two-carner houschold® One-earner household?
1) (2) (3) %) (5) (6) ¢)) (8)
Actu- Actu- Redistribu- Actu~ Actu- Redistribu~
arially arially tion arially arially tion
Male fair fair component Male fair fair component
OAl benefit benefit OAL benefit benefit
Total family® benefit from from (a) (b) benefit from from (a) (b)
income in level wife's husband's 1-2-3 ,level wife's husband’s §=6-7
1972 (mean) annuity annuity 1-2-3 T (wmean) annuity annuity 5-6-7 —-—5:-.—-
$ 0- 2,000 906 29 26 851 94 1,026 o 35 991 97
2,001- 2,500 1,349 18 60 1,271 9% 1,309 1 42 1,266 97
2,501- 3,000 1,521 38 70 1,413 93 1,604 1 89 1,514 9%
3,001- 3,500 1,598 58 105 1,435 90 1,727 1 102 1,624 9%
3,501- 4,000 1,961 62 140 1,799 90 1,995 1 143 1,851 93
4,001- 5,000 1,986 65 157 1,764 89 2,103 | 138 1,964 93
5,001- 6,000 2,150 61 182 1,907 89 2,092 1 172 1,919 92
6,001- 8,000 2,056 80 171 1,805 88 2,091 1 162 1,928 92
8,001-10,000 1,947 88 148 1,711 88 2,086 2 159 1,925 92
10,001-20,000 1,907 80 129 1,698 89 2,062 1 144 1,917 93
20,001+ 2,197 87 159 1,951 89 2,110 2 134 1,974 94

%Husband and wife are eligible for primary-worker benefits on their own account.

Yhusbend is eligible for primary-worker benefits on his own account and the wife is eligible
for dependent spouse's benefits only.

€Total family income includes OAI benefits in 1972.

€01
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Table 7.15. Comparison of OAl and type-6, adjusted annuity bdenefits for
married men in one-esrner snd two-earner households holding
fanily income constant

(1) (2) (3) (8)
Difference®

Difference® between d

Difference® betwveen ectuarially Difference in

betveen sctuarially fair benefits redistridution

Total fsnily® male OAI  fair benefits from components as

income in benefit from wife's husband's a percentage

1972 levels snnuity annuitcy of OAl

$ 0- 2,000 =120 29 -9 -3
2,001~ 2,300 40 17 18 -3
2,301~ 3,000 -83 37 -19 -1
3,001~ 3,500 -129 L)) 3 -4
3,501~ 4,000 «34 61 =3 -3
4,001~ 5,000 -117 64 19 -4
5,001~ 6,000 38 60 10 -3
6,001~ 8,000 -35 79 9 -4
8,001-10,000 =139 86 -11 -4
10,001-20,000 =155 79 -13 -4
20,001+ 87 83 23 -3

97ifty percent of the tvo-carner man's yesrly snnuity benefit
minus 350 percent of the one-earner msn's yearly asnnuity benefit.

"uny percent of the tvo-earner man's share of his wife's yearly
annuity benefit less 50 percent of the one-earner man's share of his
vife's yearly annuity benefit.

®The mean level of OAI benefits received by a man in a two-earner
household less the mean level of benefits received by a man in a one-
earner housechold,

dthe difference between redistridbution components of men in two-
earner and one-earner households.

€Total femily income includes OAI benefits in 1972,
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Cenerally, males in two-earner households received smaller OAX
benefits (column 1, Tadle 7.13), although males in two-earner families
received higher combined snnuity benefits based on the actual OAl
contributions of both earners in the households. The difference in
combined snnuity benefits (columns 2 plus 3 in Table 7.15) across housa-
hold type is, in large part, a result of the annuity benefits received
from the wife's joint-and-two-thirds annuity based on her actual OAl
contributions. Column 4 in Table 7.13 shows that the male in & one-
earner household consistently received a larger percentage of redistribu-
tion from the OAI program than the male in a two-earner household.

¢. The effect of the wife's work status on family benefit incidence

Table 7.16 represents the benefit incidence across one-esrner snd two-
earner households, holding constent family income in 1972. Column 7
indicates that, except for the lowsst income category, family OAI benefit
levels were higher for two-earner households vis~&-vis one-earner house-
holds. 1In addition, two~earner households received higher family
benefits from sn sctuarially fair retirement system (column 8). All
femily units, independent of household types, received positive income
transfers from the CAI progrsm (columns 3 and 6). Furthermore, the one~
earner household received a larger percentage of redistribution relative
to the two~earner household for all income categories (column 9).

d. The importance of the household type in explaining the benefit
incidence The tasbular results regarding the percentage of redistribu-

tion by sex and household type across family income classes (columns 4b



Table 7.16. Effect of the wife's work status on family benefit incidence holding total family

income constant

Two=earner houschold One-carner household Comparison
Q1) 2) ) 4) (s) (6) 7 (8) (9)
Redistri-~- Redistri-~
bution bution
component component Differ—- Differ—- Differ-
as a per- a8 a per~- ence in ence in ence in
Family centage of Famlly centage of family family redistri-
Total fanily OAL Family family OAI OAlL Famnily family OAl O0AI annuity bution
income in benefit annuity benefits benefit annuity benefits benefits benefit components
1972 level® benefit (1)=(2) level® benefit (8)=(S5) (1)=(4) (2)(5) (3)=(6)
$ 0- 2,000 1,411 191 92 1,433 1 95 ~22 40 ~3
2,001~ 2,500 2,101 156 93 1,851 87 95 250 69 -2
2,501~ 3,000 2,564 217 91 2,306 181 92 238 36 -1
3,001~ 3,500 2,791 328 88 2,481 208 92 310 120 -4
3,501~ 4,000 3,171 404 87 2,907 289 90 264 115 -3
4,001~ 5,000 3,242 44) 86 3,021 279 91 221 164 -5
5,001~ 6,000 3,466 487 86 3,021 346 89 445 141 -3
6,001~ 8,000 3,470 502 86 3,046 326 89 424 176 -3
8,001-10,000 3,359 472 86 2,983 322 89 376 150 -3
10,001-20,000 3,404 417 88 2,995 289 90 419 128 -2
20,001+ 3,793 493 87 3,051 271 91 742 222 -4

3Conbined OAI benefit received by the husband and wife in 1972,

YConbined annuity benefit received by the husband and wife.

901
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and 8b, Tables 7.12 and 7.14 are summerizad in Figure 7.3. It is
interesting to note that the percentage of radistribution received by
voman, independant of work status, is ganerally lover than the comparable
mesaure for men. The observed male-to-female differentisl in
redistribution is consistent scrosa all income categories. But, looking
at the redistribution curves for women by household types in Figure 7.3,
it appears that the size and pattern of the redistribution measure for
vonen in one-esrner sad two-earner households are very similer. The
observed similarity suggests that, although women with different work
statuses paid in different amounts of OAI contributiona, they were
treated equally in terms of the percentage of CAI benefits representing
redistribution from the current working generation.

The redietribution pettern for males in one-earner and two-earner
households are similar; however, the absolute size of the redietribution
messure veries significantly by household type. It is clear from
Figure 7.3 that the percentage of redistribution for males in one-earner
households is substsntially larger than the comparsble measure for males
in two-earner households across all income categories. One reason for
the obvious sise disparity across all income categories is the very small
(or zero) annuity benefits received from the nonworking wife's joint-and-
twvo-thirds annuity. Because his wife's yearly annuity value is generally
equal to zero, his redistribution component is larger.

Although males in one-earner households received preferential

treatment from the OAI program vis—3~vis males in two-earner households
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and famales, working women, sa & group, received a significancly smaller
percentage of redistribution when compared to working males. There are
several ressons for the smaller redistridution components received by
vorking vomen., First, entitled women frequently claim reduced benefits.
In 1967, 67 percent of the married female retired workers sged 635 and
older received reduced benefits. By 1971, the proportion had increased
to 76 percent, The proportion of beneficiary women with reduced benefits
puts downward pressure on mean OCAI benefit levels used to calculate the
redistribution components. Second, working women have smaller primary
insurance amounts relative to working men because of their lower earnings
and intermittent labor force participation. In 1971, a significant
proportion of retired women workers, especially the dually entitled, were
entitled to the minimum PIA, Half of the dually entitled women vorkers,
in 1971, vere entitled to the minimum PIA compared to seven percent of
male workers, Differences in PIA distributions for male and female
vorkers reflect differences in vork histories. Men generally work for
longer periods of time at higher earmings, resulting in higher PIAs. The
last rsason concerna the annuity benefit received by working women from
their husband's past OAI contributions. Since the male worker pays into
the system longer and, in addition, receives higher earnings, he has a
larger accumulated tax contribution to purchase a joint-and-two-thirds at
retirement. Assuming a community property approach to the actuarially
fair benefit, the wife receives half of the yearly annuity benefit in an
actuarially fair system based on OAI contributions of her husband., The
wife's redistribution component is determined by subtracting her OAX
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benefit level from her share of the yearly family annuity benefit based
on her OAI contribution and her husbsnd's OAI contributions. The value
of her redistribution component is relstively small, therefore, because
her OAI benefit level is generally small because of her smaller PIA
relative to male workers combined with her incressed tendency to accept
reduced benefits snd the relatively large annuity benefit received from
her husbsnd's joint-snd-two-thirds combined with the annuity benefit
bssed on her own OAI contributions.

Figure 7.4 summarizes the tabular resulta in columns 3 and 6 in
Table 7.16. The distribution of redistribution components by household
type illustrated in Figure 7.4 shows that one-earner families, on
aversge, received preferential treatment from the OAI program. Again,
the preferential status of one-earner families is explained by the
nominal contributions made by the nonworking spouse in the one-earner
family.

e. The progressivity of the OAl program by household type The
"end-point” approach to determining progressivity suggests that the
program is "weakly" progressive: the variances for women and men in two~
earner fomilies are 90-82 and 94-88, respectively, and the variances for
vomen and men in one-earner fawmilies are 92-81 and 97-92, respectively.
Progressivity assessment based on the "patterned” approach shows the
program to be “generally” progressive given the generally cobserved
inverse relationship between the percentage of redistribution snd total
family income. However, the "highest-income-group-comparison” approach

exposes strong regressive features for women in both household types,
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mild regreseive festures for men in onsa-sarner households, and strong
progressive fastures for men in two-sarner households.

Pigure 7.5 spplies to femalas only snd showa the program to be
prograssive at income levels less than $3,500, but strongly regressive at
income levels grester then $3,500. Middle-income females, especially,
sre made vorse-off relstive to the highest income group of females,
independent of household type. The program does not sppear to be as
regressive when focusing on males only (Figure 7.6). The program
demonstrated "classic" progressive festures for mslea in tvo-eerner
households for income levels of $3,000 or less, and it demonstrated only
"slight” regresaive festures for the $6,001 to $20,000 rsnge. The
program has 8 narrow progressive srea (80 to $3,000) for males in one-
earner households snd somewhat "“classic" regressive features for income
levels in excess of $3,000. PFigure 7.7 is based on the household unit
sorted by household type. Again, the progrem had "classic" progressive
features at low income levels ($0-3,500), but had regressive features at
higher income levels. The program is more progressive end less
regressive for two-esrner relative to one-earner households.

(Suemary findings on ennuity types 1, 2, 3, 4, end 5, male-to-female
comparisons by snnuity type, household-type comparisons by aennuity type,
snd indexed to nonindexed comparisons by annuity type can be found in

Appendix E, Tables 15.2, 15.3, 15.4, 15.5, 15.6, and 15.7.)
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S The effect of socisl securit nts on the distribdbution of income

th retired households only
The effect of social security bdenefits on the distribution of income

among elderly households was sxamined by dividing ell merried couples
vhere both members were collecting OAI benefits between 1962 and 1972
into quintile groups. Table 7.17 presents the distribution of income
before and after payment of social security benefits. The distribution
of personal income, exclusive of social security benefits, was highly
skeved; the poorest 60 percent of the elderly population had lmss then 20
percent of personal income compared to the 60 percent of personal income
held by the richest 20 percent of the elderly population. The addition
of the husband's CAI benefits did reduce the skevedness in the distridu-
tion of income. Column 2 displays the distribution of personal income
fnclusive of the husband's OAI benefits, but exclusive of the wife's 0Al
benefits. Now, the poorest 60 percent received 30 percent of personal
income, whereas the richest 20 percent received just under 50 percent of
personal income. Column 3 displays the distridution of personal income
after all family OAI benefite were apportioned. The distribution of
personal income was, in spite of the social security program, skeved in
favor of the richest quintile, but the program did increase the relative
share of personal income received by the poorest 60 percent of the
elderly. After receipt of all family OAI benefits, the poorest 60
percent had 34 percent of personal income compared to 45 percent of
personal income received by the richest quintile. Also, the husband's
share of OAI benefits had the greatest redistributional impact. This is
expected since the absolute size of the male's OAI benefit generally



Table 7.17, Distribution of income for both retired population, before and after paywment of social
security benefits

(2) (3) Mean personal income
1) Distribution Distribution
Distribution of personal of personal Nith
of personal incone after income after Without husband With
income before husband's OAl family OAX social benefit family OQAX
social security benefits benefite security only benefits
Poorest quintile 1.0% 6.0% 8.0% §210 §2,142 $3,141
Second quihtue 6.0 10.0 11.0 1,305 3,255 4,331
Third quintile 11.0 14.0 15.0 2,535 4,557 5,635
Fourth quintile 21.0 21.0 21.0 4,913 6,877 71,973
Richest quintile 61.0 49.0 45.0 14,337 16,270 17,400
Total 100.0 100.0 100.0

L
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exceeded the female's OAI benefit because of the male's higher average
earnings and atronger labor force attachment, and because females
typically collect suxiliary benefita which are 30 percent of the wale's
PIA,

Table 7,18 looks st the distribution of social security denefits by
percentage share, Married couples in the sample received approximately
$4.2 willion in OAL bdenefits in 1972, of which 63 percent were paid to
male beneficisries and 35 percent were paid to female beneficiaries.

Overall, socisl security benefits were proportionally distributed to
households, nsle beneficiaries, snd female beneficiaries. Neverthelesa,
the roughly proportional distribution of CAI benefits significantly
iunproved the level of personal income for the poorest 60 percent of the
elderly population., The poorest quintile rveceived 19.3 percent of all
social security benefits paid to both retired, msrried couples in 1972,
which increased its level of personal income by 1,394 percent.

In conclusion, column | of Table 7.17 indicates that the distribu-
tion of personal income before social security was sharply skeved {n
favor of the richest income quintile. The single-period analysis of 0Al
transfers showed that, although the distribution of personal income after
the addition of social security benefits was not distridbuted particularly
evenly, there had been a velatively small change toward increasing income

equality as a result of the program's intergenerational transfer



Table 7.18., Distribution of social security benefits to both retired population by percentage share

Percentage gain in personal income

Nale Female
All OAI  bencficlaries' beneficlaries' Hale Female
Quintile group benefits OAI benefits OAI benefits Houschold beneficliary beneficlary

Total 4,231,935 2,732,532 1,499,403
Percentage 100.0 64,50 35.43
Poorest quintile 19.3% 19.7% 18.6% 1,394 919 475
Second quintile 19.9 19.9 20.0 232 149 83
Third quintile 20.4 20.6 20.1 122 80 42
Fourth quintile 20.2 20.1 20.3 62 40 22
Richest quintile 20.1 19.7 21.0 21 13 8

Total 100.0 100.0 100.0

611
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mechanisa and income-smoothing faature.! A closer look at the
disbursement of OAI benefits (Table 7.18) showed that benefits were, at
bast, proportionally distributed across quintile groups, but the largest
relative gains in the level of personal income, before and after social
security benefits, were realised by the poorest 60 percent of the elderly
population.

The use of single-period analysis to assess the distributional
impact of social security is insightful, but it can be very mialeading
aince it fails to distinguish between the intergenerational tranafer and
income~smoothing features of the program. Because bdenefits are
contingent on past OAI contributions, they are a mixture of the return on
past contributions, redistribution within a retirement cohort, and
redistribution across generations. The following tables in this section
focus on the distridbutional impact of the intergenerational transfer
wechanism only; that is, the income-smoothing feature has been stripped
away by use of type~6 annuity counterfactuals. Table 7.19 presents the
distribution of redistribution components by quintile group, controlling
for family type and sex. The distribution of income before and after
apportioning the redistribution component is displayed in Table 7.20.

Similar to the distribution pattern of social security benefits, the
redistribution components were distributed roughly equally across

lRccall. the social'securtty’progtln has two primary features:
1) an income-smoothing feature whereby workers transfer a fraction of
their labor earnings to their retirement years by participating in the
program during their earning years, and 2) an intergenerastional transfer
feature whereby income is transferred from the current working gemeration
to the currently retired population.



Table 7.19,

Distribution of redistribution components by quintile group controlling for family type

and sex
Two-carner One-carner
Q) (2) Q3) (4) (5) (6)
Fenale's Male's Houschold's Fopula- VFemale's Male's Household's Popula-
share of share of share of tion share of share of share of tion
vedistri- redistri~ redistri- distri~ redistri~- redistri- redistri- distri-
bution® bution®  bution® cion bution® bution®  bution® tion
Poorest quintile 16,7% 18.12 17.5% 18X 20.82 21,12 21.02 22
Second quintile 20,1 20,5 20.4 20 19.7 19.4 19.4 20
Third quiantile 20,3 22.0 21,3 22 18,9 19.4 19.3 19
Fourth quiatilﬁ 21.0 20.4 20.6 21 19.6 19.6 19.6 20
Richest quintile 21.9 18.9 20,1 20 21,0 20.5 20,6 20

Total 674,798 1,075,773 1,767,702 614

560,920 1,416,564 1,989,561 780

3Redistribution component calculations are based on type-6, earnings-adjusted counterfactual.

¥4}



Table 7.20, Distribution of income for married, both retired population before and after
apportioning the redistribution component

All housoholds Tvocammer houschold One-earner household
) ) (&) ) () 6) (¢)) (8)
Distribation
of pevsonal  Distribution Distritation Distribution Distrilntion Distribution
inome bafore of personal of personal  of personal of peroonal  of personal
social inooae after income before inoome after et income tefore income after Net
Quintile group  security B c Rc® effoct | "ol o effect
Second quintile 6.0 109 5.6 11.2 5.6 5.6 10.6 5.0
Third quintile 119 16,3 116 15.2 16 104 135 3.1
Fourth quintile 210 207 21,1 209 0.2 21.1 20,6 0.5
Richest quintile 610 b.A 600 45,6 L 61.8 47.1 14,7

8Redistribution component calculations are based on type-6, earnings-adjusted counterfactuals.

44}
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quincile groups, independent of family type and sex (Table 7.19), It is
interesting to note that 22 percent of the poorest one-earner households
received spproximately 21 percent of all intergenerational tranafers to
msles and females in one-earner households, Column 4 in Table 7,19
indicates that spousal denefita were, at best, proportionally distriduted
to dependent spouses of male workers and, therefore, vwere not distributed
principally to needy dependent spouses ss intended by the spousal benefit
provision,

Table 7.20 displays the distribution for married, both retired
population before and after apportioning the rediatribution components.
Comparing column 2 of Table 7.20 and column 3 of Tsble 7.17, it 1is clear
that single-period analysis tends to overstate the true distributional
ifmpact of the OAI program. The intergenerational transfer mechanism did
increase incomes equality but not to the extent that single-period
analysis alleges or the "social adequacy” objective would seem to

dictate.

B. Regression Results
The regression results reported in this section are based on the
eight models described in Chapter VI. There are four permutations of the
generalized single model labeled 1, 2, 3, and 4, Recall that the
specified models have identical independent varisbles but different
dependent variables measuring the extent of redistribution., Similarly,
there are four versions of the married model each having identical
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independent variables, dut, sgain, different measures of redistribution
vere used as dependent variables.

In Chapter VI, the independent and dependent variables were defined
and explained. The regression results presented in this section are
organized ss follows: 1) findings for the single model; 2) findings for
the married model; and 3) summary of findings.

1. Single models
The expected signs of the coefficients were discussed in Chapter VI

snd are summarized in Table 7.21. Linear and loglinear models were
estimated, in addition to the quadratic model, but the quadratic
varisbles LTEAR2 and SERLEN2 were found to be jointly significant in all
permutationa of the generalized single model, slthough the quadratic
terms, vhen taken separately, were not always found to be statistically
significant. Summary statistics for the independent variables employed
in the single model appear in Table 7.22. As might be expected, there
wss evidence of corrvelation between the labor force experience variables
(LTEAR and SERLEN). The estimated correlation coefficient was 0.91 and
it is statistically significant at the one percent level. In spite of
the strong correlation between the two labor force variables, the
estimated coefficients on LTEAR and SERLEN were significantly different
from zero at a one percent level for all permutations of the single
model. At present, there is no obvious solution to this multicollin-
earity problem without introducing a new statistical problem, specifi-

cally, a specification error. However, the construction of a larger,
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Table 7.21. Single regression model variables and expectad coefficient
signs for models 1, 2, 3, and 4 by survivorship sssumption

Dependent variables in models 1, 2, 3, and 4

Independent Sex-rece~ Socioeconomic=
verisble Gender-merged distinct adjuated
LTEAR Negative Negstive Negative or
positive
LTEAR2 Positive Positive Negstive or
positive
SEX Negative or Positive Positive
positive
RACE Negative or Negative Negative
positive
SERLEN Negative Negative Negative
SERLEN2 Negative or Negative or Negative or
positive positive positive
RAGERI Negative Negative Negative
RAGER2 Negative Negative Negative
RAGER3 Negative Negative Negative
RCOHORT] Positive Positive Positive
RCOHORT2 Positive Positive Positive
EDUL Positive Positive Regative or
positive
EDU2 Negative or Negative or Negative or
positive positive positive
EDU3 Negative Negative Negative or
positive
EDUS Negative Negative Negative or

positive
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Tadle 7,22, Summary statiatics for independent variables employed in the
single regression models

Scandard
Variadle Mean deviation Miniaun Hexinun
LTEAR 142,211 112,408 0 434,835
SEX 0.61 0.49 0 1
RACE 0.06 0.24 0 1
SERLEN 19.08 9.64 0 36
RAGERL 0.30 0.50 0 1
RAGER2 0.24 0.42 0 |
RAGER) 0.11 0,31 0 1
RCOHORTL 0.32 0.47 0 !
RCOHORT2 0.31 0.46 0 1
EDUL 0.21 0.41 0 1
EDU2 0.10 0.31 0 !
EDU3 0.29 0.46 0 1
EDUA 0.20 0.40 0 1
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more diverse data set is likely to minimize the collinearity present
between the labor force varisbles in this small, relatively homogenous
single data set.

a. Batimation of the model using the annuity counterfactusls for a

nonindexed, no earnings test sdjuated insursnce progran As mentioned

in Chapter VI, this permutation of the single model was estimated to
isolate the partiasl effect of vorker-specific characteristicsa on the
percentage of redistridution in the absence of cost~of-living and
earnings test sdjustments. This narrow definition of the program allows
for the isolation of the initial effect of the progressive benefit
formula and the minimun benefit provision. The results for model 1 under
different survivorship sssumptions are reported in Table 7.23.

Looking first at the regression results for the model based on the
gender-merged survivorship sasumption (column 1 in Table 7.23), it is
worth noting that all the coefficients for the independent varisbles have
the predicted sign (for those independent varisbles with predicted
signs). The coefficients on the quantitative variables LTEAR and SERLEN
are significantly different from zero at a one percent level; however,
the coefficients for the quadratic terms LTEAR2 and SERLEN2 were not
significantly different from zero at s five percent level, although they
vere jointly significant at a one percent level. The coefficients on the
control varisbles, RAGER3, RCOHORT1, RCOHORT2, and EDU4, were
significantly different from zero at the one percent level. The
coefficients on SEX, RACE, and EDU2 (varisbles with unpredicted

coefficient signs) were not significantly different from zero.
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Table 7.23. Single regression ruulu:b Model ! under different
survivorship sssumptions®®

Survivorship probability assumption

Sex-race- Socioeconoaic-

variable Gender-merged distinct adjusted

LTEAR -4,426% -4,166% -4,288%
(4.02) (3.68) (3.34)
LTEAR2 0.219¢ 0.173 0.176
(0.91) (0.70) (0.62)

SEX -0.013 3.0632 4,745°
(0.03) (6.55) (8.94)
RACE 0.971 0.129 ~0.111
(1.06) (0.14) (0.10)

Slm ‘00636‘ '00626‘ -0.664‘
(5.17) (4.99%) (4.63)
SERLEN2 0.006° 0.006? 0.006
(1.71) (1.59) (1.27)
RAGER] -0.5004 -0,354 -0.354
(0.90) (0.62) (0.55)
RAGER2 -0.6009 =0,405 -0.323
(0.98) (0.65) (0.46)

RACER) -2,126% -2,3158 -2,8348
(2.78) (2.99) (3.18)

RCOHORT! 9,240 8,975 9.6342
(16.45) (15,54) (14,70)

RCOHORT2 6.116* 5.980° 6,495
(11.,37) (10.81) (10.35)
20Ul 0.006 -0,092 «0,394
(0.01) (0.13) (0.51)
EDU2 -0.800 -0.625 -0.482
(1.0) (0.76) (0.52)
EOU3 -0.5409 -0.6199 0,573
(0.86) (0.96) (0.78)

EDUA -2,754% -3,050% «2,5357
(3.89) (4.18) (3.07)
INTERCEPT 95,48° 93,928 92,45%
(88.19) (84.38) (73.21)
R2 .871 .863 855

N 353 353 353

8¢-ratios in parentheses.

bﬁgniﬁcance levels (uppercase for 2-tail tests, lowercase for 1~
tail tests): A, a-1Z2; B, b~5%, C, c~10%, D, d-~20%.
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Column 2 in Table 7.23 presents regression rasults when sex and race
survivorship differentials are accounted for in the annuity
counterfactuals. All the coefficients, excluding those on RACE and EDUIL,
have the expected sign. The coefficient on SEX is positive and
significantly different from zero at s one percent level. Csteris
paribus, vomen can expect s redistribution component 3.06 percentage
points larger than men because of their relstively longer life
expectancies, on sversge. Contrsry to expected results, nonwhites, sfter
accounting for their shorter life expectancies, can expect a
redistribution component 0.129 percentsge points larger than vhites,
ceteris paribus.

Regression results for model 1 adjusting for socioeconomic
differentials in survivorship sre presented in column 3 in Tsble 7.23.
After accounting for sex, race, marital statua, education, and income
differentisls in survivorship, the CAI program wss still found to bde
progressive; that is, the coefficient on LTEAR is negative and
significantly different from zero at a one percent level, and, although
all coefficients on the education variables are negative, only EDU4 is
significantly different from zero at a one percent level. Also, the
coefficient on RACE is negative, but not statistically significant.

The overall effect of accounting for differential life expectancies,
in most cases, is slight. Clearly, from the size of the coefficient on
SEX, women receive a significantly larger redistribution component when
their relatively longer life expectancy is accounted for in their

actuarially fair retirement insurance payment.
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b. Estimation of the model using the annuity counterfactual for an

indexed, no earnings test adjusted insurance program

The dependent
variable employed in this version of the single model is the
redistribution residual, in percentage terms, assuming the retiree
purchased an indexed, no earnings test annuity with her accumulated OAI
contributions on the date of retirement. The variation in the residual
is once sgain explained by the quadratic model with 12 independent
variables. The estimated coefficients for model 2 by survivorship
assumption appear in Table 7.24.

In column 1, coefficients on LTEAR, SERLEN, and SERLEN2 have the
correct sign (those with predicted signs) and are significantly different
from zero at a one percent level. And the coefficient on LTEAR2 has the
correct sign and is significantly di!?crcnt from zero at a five percent
level. All the control variables have the correct sign, snd coefficients
on RAGER3, RCOHORT!, RCOHORT2, and EDU4 are significantly different from
zero at a one percent level.

Regression results for model 2 accounting for sex and race
differentials in survivorship are shown in column 2 of Table 7.24. The
coefficients have the expected sign (those with predicted signs) except
for RAGER] and EDUl. Incorporating indexing and survivorship
differentials by race and sex into the measure of redistribution results
in coefficients on the age of retirement variables that are mixed in sign
but small in size for RAGER] and RAGER2. The positive coefficient on
RAGER] suggests that persons will maximize the percentage of

redistribution by retiring at ages 62 to 64 vhen lifetime contributions
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Table 7,24, Single regression results:

Model 2, under different
survivorship assumptions®®

b

Survivorship probability assumption

Sex-race~ Socioecononic~

variable Gender-nerged distinct adjuated

LTEAR -4,8718 -4,523% -4,884%
(5.48) (4.99) (4.31)

LTEAR2 0.3340 0,276 0.3664
(1.72) (1.39) (1.48)

SEX -0,072 3.101* 5.192°
(0.19) (8.29) (11.12)

RACE 0.711 -0,.117 -3,487%
(0.96) (0.16) (3.71)

SERLEN -0.662* -0,630% -0,676%
(6.68) (6.22) (5.35)

SERLEN2 0.0097 0,009 0.007¢
(3.18) (2.90) (1.95)
RAGER1 -0,034 0.105 0.182
(0.12) (0.23) (0.32)
RAGER2 -0.4679 -0.274 <0.116
(0.99) (0.55) (0.19)

RAGERD -2,415% -2,50° -3,012%
(3.92) (3.93 (3.84)

RCOHORT! 6,252 5.9 6.529*
(13.82) (12,76) (11.32)

RCOHORT2 4.066° 3.876% 4,3918
(9.37) (8.79) (7.95)
EDU) 0,087 -0,055 -0,303
(0.16) (0.10) (0.44)
| (1117] ~0,546 -0,400 -0.309
(0.85) (0.61) (0.38)
EDU3 -0.4679 -0.522¢ -0.535
(0.92 (1.01) (0.83)

EDU4 -2,189% -2,4)18 -2,069*
(3.83) (4.13) (2.84)

INTERCEPT 97,.55° 95,92% 94,3952
(111,74) (107.68) (84.90)
R? .881 .870 .853

N 353 353 353

8¢-ratios in parentheses.

bSIgnificance levels (uppercase for 2-tail tests, lowercase for l~-
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are used to purchase inflation and income insurance. This result msy be
more reflective of the way snnuity benefits were indexed after retirement
and the population distridution of the single date set than of the sctual
structure of the OAI progrsm. This will be discussed further in
sudbsection 3,

Similar results sre obtained from the use of socioceconomic-adjusted
survivorship probabilitiss, except the coefficiente for SEX snd RACE were

found to be mors statistically significant.

c. Estimation of the single model uaing the snnuity countsrfactual

for s nonindexed, earnings test sdjusted insursnce program The
nominal annuity benefit employed to calculate the dependent varisble vas
adjusted by the OAI earning test formula for post-retirement earnings in
excess of $1,680. The quadratic model had less explanatory power, as

reflected by the significsntly smaller Rz

» because 65 percent of persons
vith post-retirement sarnings in excsss of $1,680 would have received
zero snnuity benefits for 1972, vesulting in redistribution components
equal to 100 percent.

The estimated coefficients in column 1 of Table 7,25 have the
predicted sign with exception of EDUl; however, only the coefficients for
LTEAR, SERLEN, RCOHORT1, and RCOHORT2 are significantly different from
zZero at a one percent level and the coefficient for RAGER3 is
significantly different from zZero at a five percent level. Nonwhites and
persons with 0-7 years of education received slightly less redistribution
from the OAI program relative to whites and persons with eight years of

education, respectively.
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Table 7.25. Single regression rcaul:lzb Model 3 under different
survivorship assunptions®:

Survivorship probability assumption

Sex-race- Socioeconomic~
variable Gender-merged distinct adj usted
LTEAR ~6.586% -6.208% «6.460°
(3.595) (3.34) (3.18)
LTEAR2 0.5164 0.4114 0.451
(1.27) (1.01) (1.01)
SEX 0.393 3,206 4,789
(0.51) (4.18) (5.72)
RACE -0.048 -0,852 -1,201
(0.03) (0.55) (0.71)
SERLEN -0.62%* -0.60%* -0,619*
(3.02) (2.91) (2.73
SERLEN2 0.012¢ 0.011¢ 0.0l
(1.89) (1.79) (1.46)
RAGER] -0.513 -0,301 -0.291
(0.55) (0.32) (0.28)
RACER2 -0.317 -0,211 -0.144
(0.31) €0.21) (0.13)
RAGER} -2,839% -2.918° -3.4318
(2.21) (2.26) (2.44)
RCOHORT! 6.50* 6.26% 6,753
(6.87) (6.61) (6.53)
RCOHORT2 3.109° 2,993° 3,343% .
(3.44) (3.30) (3.37)
EDUL «0.295 «0,482 -0,824
(0.26) (0.43) (0.67)
EDU2 «0.072 -0.069 0.233
(0.0S) (0.05) (0.16)
EDU3 -0,785 -0,802 -0.736
(0.74) (0.75) (0.63)
EDU4 -1,783¢ -2,133% -1,689°
(1.50) (1.78) (1.29)
INTERCEPT 97.93% 96,422 95,118
(53.78) (52,.81) (47.69)
r2 .628 .629 637
N 353 353 353

8¢-ratios in parentheses.

bSIguiticance levels (uppercase for 2-tail tests, lowercase for l-
tail tests): A, a-1%; B, b-5%, C, ¢-10Z, D, d-20%.
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Again, the introduction of differentials in survivorship, be it sex-
race or socioeconomic, increases the size and aignificance of the
coefficients for RACE end SEX, With the earnings test adjuatment of
annuity benefits, the level of education variables follow a curious path
vhen mortality differentials ere introduced. First, including mortality
differentials by sex and race in the annuity counterfactual tends to
increase the negative redistridutional differential bdetween persons with
less than eight or more than 11 years of education relative to persons
vith eight years of education. But, there is a slight narrowing of the
redistributional differentisl between persona with 9-11 years of
education relative to persons with only eight years of schooling when sex
and race differentials are reflected in mortality rates. Further
disaggregation of mortality rates by marital statua, income, and
education levels tends to strengthen the tendency of the sex and race
adjustments for EDUl only. For all other education categories, the
redistributional differential is narroved, and, for EDU2, the
differential sign is positive. This suggests that the earnings test
slightly veakens the program’s progressivity, which is consistent with
the smaller coefficients for LTEAR in columns 2 and 3 relative to
column 1.

d. Eatimation of the single model using the annuity counterfactual
for an indexed, ea s _test usted insurance program Simtlar
results are obtained with this final permutation of the generalized
single model, where the dependent variable is based on an annuity
counterfactual promising to pey a real stream of benefits for the life of
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the annuitant and some or all benefits are forfeited if post-retirenment
earnings exceed $1,680. (The fraction forfeited depends on the size of
the annuity benefit and the amount of earnings over $1,680,) The
regression results are reported in Table 7.26.

With the notable exception of the coefficients for the education
variables EDU] and EDU2 in column 1, RAGER] and EDUIl in column 2, and
RAGER] in column 3, all the coefficients have the expected sign. In
column 1, the coefficients on EDUl and EDU2 are negative and positive,
respectively, indicating that persons with less than eight years of
education received less, and persons vith 9-11 years of education
received more, redistribution per dollar of OAI benefit relative to
persons with eight years of schooling. The redistributional differential
generally increases with the incorporation of disaggregated mortality
differentials.

e. Comparison of models 1, 2, and 4 controlling for differential
survivorship probebilities In the previous subsections, the effect of
differential mortality on the estimated coefficients across permutations
of the generalized single model was examined. This subsection focuses on
the effect of different program features on the size and sign of the
estimated parameters, holding the survivorship assumption constant, The
coefficient estimates for models 1, 2, and 4 for the gender-merged and
socloeconomic-adjusted survivorship probability assumptions are
reproduced in Tables 7,27 and 7,28, respectively.

Looking first at the coefficients in Table 7.27, it is interesting

to note that benefit indexing and earnings test adjustments, when
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Table 7.26. Single regression results:

b Model 4, under different
survivorship assumptions®’

Survivorship probability assumption

Ssx-race~ Socioeconomic-

variable Gender-merged distinct sdjustad

LTEAR ~6.589% -6.101* -6,639%
(4.11) (3.87) (3.69)

LTEAR2 0.528¢ 0.4394 0.5320
(1.51) (1.17) (1.34)

sEX 0.284 3.164% 5.156%
(0.43) (4.87) (6.87)

RAC! -0. 103 ‘009‘3 "0362‘
(0.08) (0.72) (2.89)

SERLEN -0.661% -0,628% -0.649%
(3.70) (3.57) (3.20)

SERLEN2 0.014A 0.014A 0.0128
(2.67) (2.62) (1.95)
RAGER] -0.129 0.063 0.149
€0.16) (0.08) (0.16)
RAGER2 -0,283 «0,227 -0.074
(0.32) (0.26) (0.07)

RAGER3 -3,0518 -3,0442 -3,576%
(2.79) (2.79) (2.83)

RCOHORT) 3,851 3.598% 3.989°
(4,72) (4,48) (4.30)

RCOHORT2 1.435P 1.331° 1.598°
(1.84) (1.73) (1.80)
ZDU1 -0.136 «0.392 -0,701
(0.14) (0.41) (0.64)
EDU2 0.115 0.138 0.293
(0.10) (0.12) (0,22)
EDU3 «0.685 -0.701 -0.711
(0.75) (0.72) (0.68)

EDU4 «1,417€ -1,723% ~1,4413
(1.38) (1.70) (1.23)

INTERCEPT 99,7478 98,229 96,9342
(63.42) (63.51) (54,26)
R? 624 624 636

N 353 353 353

3¢-ratios in pareantheses,

"Signiftcauce levels (uppercase for 2-tail tests, lowercase for l-
tail tests): A, a~1Z; B, b~5%, C, c~10Z, D, d-20%Z.
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Table 7.27. Single regression rssults: Comperison of models 1, 2, end 4
using gender-merged survivorship probabilities

Variable Model 1 Model 2 Model 4
LTEAR -4,426 -4,871 -6,389
LTEAR2 0.219 0.334 0.528
SEX -0.013 =0,072 0.284
RACE 0.971 0.711 =0.103
SERLEN -0,636 -0,662 -0.661
SERLEN2 0.006 0.009 0.014
RAGER] -0.300 -0.034 -0.129
RAGER2 =0.600 -0.467 -0.283
RAGER3 -2.126 -2,415 =3.051
RCOHORT1 9,240 6.252 3.851
RCOHORT2 6.116 4,066 1,435
EDUL 0.006 0.087 =0.136
EDU2 -0.800 =0.546 0.115
EDU3 =0.340 =0,467 =0.685
EDUA -2.754 -2.189 -1.417
Intercept 95.48 97.55 99.747

2 871 .881 .628
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Table 7.28. Single regression results: Comparison of models 1, 2, and
4 using sociceconomic-adjusted survivorship prodbabilicies

Variable Model 1 Model 2 Model &
LTEAR -4,288 -4.884 -6.639
LTEAR2 0.176 0.366 0.532
SEX 4,745 5.192 5.156
RACE -0.111 -3.487 -4.,362
SERLEN -0.664 -0.676 =0.649
SERLEN2 0.006 0.007 0.012
RAGER] -0.35% 0.182 0.149
RAGER2 -0.323 -0.116 -0.074
RAGER3 -2.834 -3.012 =3.576
RCOHORT] 9.634 6.529 3.989
RCOHORT2 6.495 4.391 1.598
g -0.394 -0.303 -0.701
EDU2 -0.482 -0.309 0.293
EDUI -0.573 «0.535 ~«0.711
EDUA -2.533 -2.069 -1.441
Intercept 92.45 94.393 96.934

R .855 .853 .636
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accounted for in the annuity countarfactual, do have an effect on the
relationahip bdetween the independent and dependent variables as reflected
in the eatimated coefficients., For instsnce, the coefficient on the
1ifetime earnings measure increases in absolute sise with the
introduction of indexing and earning test adjustments into the annuity
counterfactual, At first blush, this evidence would tend to suggest that
the program becomes more progresaive as the snnuity counterfactual more
closely approximates the OAl program. However, this ganeralization may
be too strong in light of the observed pattern on the coefficients for
LTEAR2 and the education variables. The coefficient for LTEAR2 enters
vith a positive sign in column | and increases acrosa the model,
offsetting the strength of the negative coefficient on LTEAR, Likewise,
the coefficienta on the education variable show a weakening of
progressivity across the models. The coefficient estimates for EDU!
across the models show a withering away of the rediatributional gains for
persons with 0-7 years of education relative to persons with eight years
of schooling., The redistributional losses associated with education
levels of 13 or more years of education are reduced, and for education
levels 9-11 the loss not only diminishes but becomes a gain when the
earning test is added to the annuity counterfactual,

A few additional patterns across models are worth mentioning., 7The
sign change on the estimated coefficient for SEX with the accounting for
the earnings test suggests that women were more likely to continue
vorking after retirement and, as a result, women tended to have slightly

larger redistribution components. 7The pattern on the coefficient for
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RACE, on the other hand, suggests that the redistridutional gains of
nonvhites are reduced under indexing and, with the sddition of an
earnings test, nonwhites receive slightly less redistribution when
compared to their white counterparts. The last, and perhsps the most
dramatic, pattern to be mentioned concerns the estimated coefficients on
the retirement cohort varisbles, RCOHORT! and RCOHORT2. The
redistridbution geins for persons retiring in 1962-1963 and 1966-1968
relative to the 1969-1972 retirement cohort consistently diminish across
modela.

Similar results sre observed using socioceconomic-adjusted
probabilities (see Table 7.28). It is interesting to note that females
received slightly more redistridbution from an indexed system relative to
wales, sgain, because of their longer life expectancies. Alternatively,
nonvhites are made significantly worse off, in terms of the reduced shsre
of redistridution from an indexed system, relative to whites because of -

vsce differentials in survivorship (compare columns 2 snd 3).

2. Married models

Reported regression results are based on the estimation of four
permutations of the generalized married quadratic model. Linear and
loglinear models were estimated, but the quadratic variables FLTEAR2,
SERLEN2, and _SERLEN2 were found to be jointly, although only FLTEAR2 was
found to be separately, significant in all permutations of the
generalized msodel. The expected signs for all 24 independent variables

are summarized in Table 7.29, and summary statistics for each independent
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Table 7.29, Married regression model variables and expected coefficient
signs for models 5, 6, 7, and 8 by survivorship assumption

Dependent variablea in models 5, 6, 7, and 8

Independent Sex-race- Socioecononic-
variable Gender-merged diatinct adjusted
FLTEAR Negative Negative Negstive or
positive
FLTEAR2 Positive Positive Negative or
positive
RACE Negative or Negative Negstive
positive
SERLEN Negative Negative Negative
SERLEN Negative Negative Negative
SERLEN2 Negative or Negative or Negative or
positive positive positive
_SERLEN2 Negative or Negative or Negative or
positive positive poaitive
RAGER] Negative Negative Negative
RAGER2 Negative Negative Negative
RAGERD Negative or Negative or Negative or
positive positive positive
_RAGER] Negative Negative Negative
RAGER2 Negative Negative Negative
RcoroRT1 Positive Positive Positive
RCORORT2 Positive Positive Positive
_RCOHORT1 Positive Positive Poaitive
RCORORT2 Positive Positive Positive
ol Positive Positive Negative or
positive
EDU2 Negative or Negstive or Negative or
positive positive positive
EDU3 legative Negative Negative or
positive
EDUA Negative Negative Negative or
positive
_Enul Positive Positive Negative or
positive
_EDn2 Negative or Negative or Negative or
positive positive positive
_Eou3 Negative Negative Negative or
positive
_EDUA Negative Negative Negative or

positive
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variable appear in Table 7.30. There was evidence of correlation between
the service length variables within a housshold, but collinearity waa not
a problem between the lifetime earnings measure (FLTEAR) snd service
length variables (SERLEN, _SERLEN). The correlation coefficient on the
service length variablas SERLEN snd _SERLEN vas relatively smsll, 0.33,
but significantly different from zero at the five percent level.

a, [Estimation of the model using the annuity counterfactual for a

nonindexed, no earnings test sdjuated insursnce program As discussed

in Chapter VI, the annuity counterfactual used to determine the
percentage of redistribution waa based on the sssumption that the
rvetirement candidate purchased a life annuity that promised payment of a
nominal stresam of income for life and the size of the benefit payment was
invarisnt to post-retirement earnings. Then, the quadratic model with 24
independent variablea was eatimated to isolate the psrtial effect of
household-specific characteristics on the percentage of redistribution
for the household. The results for model S5 under different survivorship
assumptions are presented in Table 7.31.

In the regression for the gender-merged survivorship probabilities
(column 1), all independent variables have the predicted sign, with the
exception of SERLEN, RAGER3, EDUl, EDU4, _EDU1, _EDU3, and _EDU4, Of
those variables with the predicted sign, only FLTEAR, FLTEAR2, _RAGER!,
RCOHORT!, RCOHORT2, _RCOHORT1, and _RCOHORT2 have estimated coefficients
that sre significantly different from zero at a five percent level. And,
of those variables with the unpredicted sign, only the coefficient for
RAGER3 is significantly different from zero at a one percent level.
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Table 7.30. Summary statistics for independent veriables employed in the
married regression models

Stendard ‘

Variable Hean deviation Mininum Haxinun
FLTEAR 241,996 155,621 0 805,200
RACE 0.02 0.13 0 1.00
SERLEN 6.43 8.41 ) 35.00
_SERLEN 21.50 10.14 0 36.00
RAGERL 0.76 0.43 0 1
RAGER2 0.11 0.3} 0 1
RAGER3 0.10 0.31 0 1
_RAGERI 0.42 0.49 0 |
_RAGER2 0.26 0.44 0 1
RCOHORT1 0.26 0.44 0 1
RCOHORT2 0.29 0.45 0 1
_RCOHORT] 0.36 0.48 0 1
_RCOHORT2 0.31 0.46 0 1
EDUl 0.18 0.38 0 1
EDU2 0.17 0.38 0 |
EDU3 0.25 0.44 0 1
41 0.16 0.36 0 |
_EDU) 0.23 0.42 0 1
_Epu2 0.16 0.37 0 |
_EDU3 0.17 0.38 0 |
_EDU4 0.15 0.36 0 1
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Table 7,31, Merried regression ruultag Model 5 under different
survivorship sssumptiocns®®

Survivorship probability sssumption

Sex-race~ Socioeconomic~

Variable Gender-merged distinct sdjusted

FLTEAR -4,071® =3,9948 -4,0027
(26.81) (26.72) (26.73)

FLTEAR2 0.154® 0.152* 0.157A
(5.80) (5.82) (6.00)

RACE -0,305 -0.7189 0.977%
(0.53) (1.27) (1.73)
SERLEN 0.007 0.008 0.008
(0.25) (0.29) (0.29)

_SERLEN =0.043¢ -0,042¢ -0,042¢
(1.49) (1.51) (1.49)
SERLEN2 0.000 0.000 0.000
(0.01) (0.01) (0.07)
_SERLEN2 0.001 0.001 0,001
(0.95) (0.96) (1.01)
RAGERI «0,056 0.038 -0,044
(0.25) (0.17) (0.20)

RAGER2 -0,429¢ =0,460¢ -0,528°
(1.43) (1.55) (1.78)

RAGER3 0.774% 0.779° 0.8492
(2.93) (3.09) (3.32)

_RAGER! -0.534% -0,528° -0.546°
(3.05) (3.37) (3.16)

_RAGER2 «0,291€ -0,273¢ -0,295¢
(1.50) (1.43) (1.54)

RCOHORT] 1,874 1.7462 1.788°
(8.39) (7.94) (8.12)

RCOHORT2 1.,493° 1.421° 1.,4449
(7.51) (7.26) (7.37)

_RCORORT] 5.4042 5.394% 5.35%9°
(24,67) (25.01) (24,82)

_RCOHORT2 3.556% 3.544° 3.536%
(17.65) (17.87) (17.80)
EDU1 -0.126 -0,118 -0.301
(0.52) (0.49) (1.26)

8¢-ratios in psrentheses.

bgignificance levels (uppercase for 2-tail tests, lovercase for 1-
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Table 7.31. continued
Survivorship prodabdility assumption
Sex-race~ Socioeconomic=
Variable Gender-uerged distinct adjusted
EDU2 -0,201 -0.180 0.084
(0.84) (0.77) €0.36)
BEDU3 -0.088 -0.070 0.091
(0.38) (0.31) (0.40)
EDU4 0.203 0.223 0,969
(0.74) (0.82) (3.58)
_Epul -0.107 «0.095 -0,038
(0.49) (0.44) (0.18)
_EDU2 0,332° 0.3170 0.309°
(1.42) (1.37) (1.34)
_EDU3 0.047 0.044 0.055
(0.19) (0.18) (0.23)
_EDU4 0,051 0.043 0.053
(0.19) (0.16) €0.20)
Intercept 92,5602 92,655% 92,520°
€208.47) (211.94) (211,3%)
R? +849 +848 846
N 1,394 1,394 1,394




146

Of the aix quantitative variadles, only FLTEAR and FLTEAR2 explain s
significant amount of the variation of the percentage of redistribution
around its mean. As expected, the estimated coefficients on FLTEAR and
FLTEAR2 are negative and positive, respectively, but, when taken
together, there exists a negative association between the family measure
of the percentsge of redistribution and family lifetime ecarnings. The
estinated coefficients for the education variables for the husband and
vife are small, and they were found to be statistically insignificant,
separately and jointly., However, the signs on the education variable
coefficients, especially on EDUl, EDU4, EDUl, and _EDU4, challenge the
progressivity conclusion based exclusively on the overall sign of the
coefficient on the fanily lifetime earnings measures.

The interpretation of the other independent variables is
straightforwvard and consistent with earlier discussions for the single
models, with the exception of RAGERI, The coefficient for RAGER] is
positive and it is statistically significant. This suggests that
households where the woman retired after age 7] received a redistridution
component that was .774 percentage points larger than households where
the woman retired at age 63, ceteris paribus.

Next, looking at regression results in column 2, there are bdut minor
changes in the estimated coefficients after accounting for mortality
differentials by sex and race. The coefficient for RACE, while small and
statistically insignificant, indicates that nonwhite households rveceived
slightly less redistribution relative to white households. The
coefficient for RACE is, however, only slightly larger after adjustments
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are made for race differentials in survivorship. Perhaps, though, the
most curious finding is the sign switching on the coefficient for RAGER!
after introducing sex and race differentisls in survivorship. Now,
households where women retired before sge 65 and after age 72 received
slightly larger redistribution components relative to households where

the wvoman retired at age 65.

The regression results for model 5 after accounting for soclo-
economic differentials in survivorship are presented in column 3 of Table
7.31. The coefficients for the following variables are significantly
different from zero at a five percent level: FTEAR, FLTEAR2, RACE,
RAGER2, RAGER3, _RAGER], RCORORTI, RCOHORT2, _RCOHORT1, _RCOHORT2, and
EDUA, Two interesting results should be noted. The coefficient for RACE
is positive and significantly different from zero at s one percent level
after controlling for race, sex, marital status, education, and income
differentisls in survivorship. Also, the coefficient for BDU4 is
positive and significantly different from zero at a one percent level.
That is, households vhere the woman has some college education received a
redistribution component that was approximately .97 percentage points
larger than households where the woman had eight years of education,

Comparisons of the results across survivorship assumptions suggest
that for married households aggregate results do not significantly

change, except for RACE, RAGERl, and EDUA, with mortality rate
disaggregation.

b. Estimation of the model using the annuity counterfactual for an

indexed, no earnings test adjusted insurance program. The dependent

variable employed in this version of the married model 1is based on an
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annuity counterfactual promising a real stream of benefits for the life
of the annuitants, The variation in the dependent variable 1is once again
explained by the quadratic model with 24 independent variadles. The
estimated coefficients by survivorship assumption appear in Table 7.32.

Regression results for model 6 based on gender-merged survivorship
probabilities are reported in columm 1. The coefficients for FLTEAR,
FLTEAR2, RAGER2, RAGER3, _RAGERl, _RAGER2, RCOHORT1, RCOHORT2, _RCOHORTI,
snd _RCOHORT2 are significantly different from azero at a five percent
level, and they enter with the predicted aign. When the annuity promises
to pay a fixed real benefit level for the life of the annuitants, the
household received slightly more redistribution if the voman elected to
retire prior to age 63, as reflected by the coefficient for RAGCERI. The
redistribution gains are larger yet for the household when the voman
retired after age 71, everything else equal.

The results for the education dummy variables are mixed with all
eight coefficients small, According to the signs of the coefficients for
EDU1, EDU2, EDU3, and EDU4, households received slightly less
redistribution vhen the female member had less than eight or 9-12 years
of education, whereas households received slightly more redistribution
vhen the female member had some college education relative to households
wvhere the female member had eight years of schooling. Turning to the
comparable coefficients for the male member, households where the male
member had nine or more years of schooling received slightly larger
redistribution components (although the marginal gain decreased with

extra years of schooling), whereas the opposite was true for households
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Table 7.32, Married regression tuulug Model 6 under different
survivorship assumptions®’

Survivorship probabdility aeeumption

Sex-rsce~ Socioeconomic-

Verieble Gender-unerged distinct adjuated

FLTEAR -3,894* -3,793° -3,7917
(31.03) (30.79) (30.90)

PLTEZAR2 0.190° 0.185% 0.190A
(8.62) (8.56) (8.84)

RACE -0,197 «0.606° 1.0978
(0.42) (1.30) (2.37)
SERLEN 0.006 0,007 0.007
(0.27) €0.32) (0.32)

_SERLEN ~0,031¢ -0.031¢ -0.030¢
(1.30) (1.32) (1.28)
SERLEN2 0,000 0.000 0.000
(0.01) (0.04) (0.10)
_SERLEN2 0.000 0,000 0.001
(0.82) (0.83) (0.87)
RAGER! 0.081 0.2024 0.117
(0.44) (1.12) (0.65)

RAGER2 «0,473% -0.518° -0,565°
(1.90) (2.12) (2.32)

RAGER) 1.1138 1.1198 1.1678
(5.19) (5.32) (5.57)

_RAGERI -0,394% -0,473° -0,435%
(2.72) (3.32) (3.08)

_RAGER2 -0.306° -0,277° -0,297°
(1.90) (1.75) (1.88)

RCOHORT! 1,056% 0.8778 0.929°
(5.72) (4.84) (5.15)

RCORORT2 0,965 0.868% 0.891%
(5.87) (5.38) (5.55)

_RCOHORT1 3.691° 3.764% 3.7118
(20,39) (21.18) (20.97)

_RCOHORT2 2,345% 2,379° 2,3578
(14,08) (14.56) (14.48)

EDUL «0,084 -0.074 -0,270°
(0.42) (0.38) (1.37)

8¢-ratios in parentheses.

“Simiticam levels (uppercase for 2-tail tests, lowercase for 1~
tail tests): A, a-~1%; B, b-5%, C, c~10Z, D, d-20%,
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Table 7.32. coatinued

Survivorship probdabdility assumption

Sex-race~ Socioacononic~

Varieble Gender-nerged dietinct adjusted
02 '0.148 '00123 0.151
(0.75) (0.64) (0.78)
EDU3 -0,045 =-0.023 0.1%9
(0.23) (0.16) (0.83)

EDU4 0.140 0.168 1,0547
(0.62) (0.73) (4.75)
_Eoul -0.138 -0.122 -0.071
(0.76) (0.69) (0.40)

_EDU2 0.266° 0,249 0.239°
(1.37) (1.31) (1.26)
vl 0.038 0,054 0.064
(0.29) (0.27) (0.33)
_EDU4 0.020 0.006 0.009
(0.09) (0.03) (0.04)

Intercept 94,233° 94,3022 94,1672
(256.81) (261.83) (262.50)
R2 .848 846 .845

N 1,394 1,394 1,394
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vhere the male member had lese than eight years of education when
compared to households where the male member had eight years of
schooling, ceteris paribus.

Introducing dissggregated survivorship prohcbili:icc does change
some of the bdesic findings under the gender-merged assumption, First,
looking at the sex-race disaggregated assumption f{n column 2 of
Table 7.32, the changes are relatively minor and confined to race and
sex-distinct dummy vaeriables. The race coefficient is slightly more
negative, aa are the coefficients for RAGER2 and _RAGERl. Alternatively,
the redistridutional gsins to houssholds where the female retired prior
to age 65 vere slightly increased; hovever, the redistributional gains to
households where the female member retired prior to 1969 were slightly
reduced.

When survivorship probabilities are further disaggregated by marical
status, education, and income, the coefficient estimates affected are for
the variables RACE, EDU1, EDU2, EDU3, EDU4, _EDUl, and _EDU4, Clearly,
the most dramatic change pertains to the coefficient for RACE; the
coefficient for RACE in column 3 is posfitive and significancly different
from zero at a one percent level. Therefore, nonvhite houscholds
received redistribution components 1.097 percentage points larger than
white households, ceteris paribua.

Similarly speaking, the accounting for education differentials in
survivorship, in addition to sex differentials, affects the estimated
coefficients for EDUl, EDU2, EDU3, EDUA, EDUl, and _EDU4. The household
measure of redistribution was emaller if the female memdber had less than
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eight years of education, but it was larger if the female nember had more
than eight years of education. The coefficients on EDUl, EDU2, and EDU3
vere small; hovever, the coefficient for EDU4 was positive and
significantly different from zero at the one percent level. The size of
the redistributional loss for households where the male memder had less
than eight years of schooling decreased when mex and education
differentials in survivorship were introduced. However, the estimated
coefficients for _EDU2 and _EDU3 vere remarkably stable under different

survivorship sssumptions,

c. Rstimation of the married model using the annuity counterfactual

for the nonindexed, earnings test adjusted insurance program The
dependent variable waa constructsd using the nominal annuity benefit

counterfactual adjusted by the OAl earnings test formula, The
explanatory power of the generalized married model, as reflected by the
smaller Rz. is significantly wveakened by the larger deviations in the
redistribution measure for observations affected dy the earnings test.
Approximately ten percent of the married households were affected by the
earnings test,

All the estimated coefficients in colusm 1 of Table 7.33 have the
predicted sign, vith the exception of SERLEN, SERLEN2, EDUl, EDU4, _EDUI,
_EDU3, and EDU4, Of the coefficients with the correct sign, the
estimates for FLTEAR, FLTEAR2, RAGER3, _RAGER2, RCOHORT!, RCOHORT2,
_RCOHORT!, and _RCOHORY2 are significantly different from zero at the
five percent level. Only one of the coefficients with the wrong sign is

statistically significant, EDUA. The coefficients on the service length
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Table 7.33. Married regression ruulug Model 7 under different
survivorship asaumptions®*

Survivorship probability assumption

Sex-race- Soclioeconomic~-

Variable Gender-merged distinct adjusted

FLTEAR =3.949% -3,8748 -3.8840
(16.18) (16,16) (16.28)

PLTEAR2 0.176* 0.176% 0.1794
(4.11) (4.13) (4.28)

RACE -0,358 -0,7709 0.9209
(0.39) (0.85) (1.02)
SERLEN 0.007 0.008 0.007
(0.16) (0.18) (0.17)
_SERLEN -0,023 -0,023 -0,022
(0.51) (0.50) (0.49)
“m -0.001 -0 0001 "0 0001
(0.69) (0.70) (0.72)
_SERLEN2 0.001 0.001 0.001
(0.61) (0.60) (0.62)
RAGER! «0,224 -0.129 -0.201
(0.63) €0.37) (0.58)
RAGER2 «0,122 -0.149 «0,207
(0.25) (0.31) (0.44)

RAGER3 3.40 2 3.362° 3.4052
(8.1%5) (8,21) (8.35)

_RAGER! -0,3544 -0,399¢ -0,362¢
(1.26) (1.44) (1.31)

_RAGER2 -0,601° -0,578b -0.594%
(1.92) (1.88) (1.94)

RCOHORT] 1,748 1.6318 1.680°
(4.87) (4.62) (4.78)

RCOHORT2 1.373% 1.308% 1.3372
(4.30) (4.17) (4.28)

_RCOHORT! 3.7942 3.803° 3.7842
(10,77) (11.00) (10,99)

_RCOHORT2 1.980° 1,989% 1,998
(6.11) (6.25) (6.31)
EDUL ~0.236 -0,226 “0,410
(0.60) (0.59) (1.07)

8¢-ratios in parentheses.

bsaguiticance levels (uppercase for 2-tafl tests, lowercase for 1~
tail tests): A, a-1Z; B, b~5Z, C, c~10Z, D, d-20%.
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Table 7,33, continued

Survivorship probebility assumption

Sex-rece- Socioecononic~

Veriable Gender-aerged distinct edjuetad
EDU2 -0,319 «0.297 -0,043
(0.83), (0.79) (0.11)
20Ul <0,396 -0.3704 0,216
(1.07) (1.02) (0.60)

EDU4 0.238 0.249 0.9278
(0.54) (0.57) (2.19)

_Eout -0,680° -0.657° -0.602¢
(1.92) (1.89) (1.74)

_EDU2 0.4530 0.4350 0.4290
(1.20) (1.18) (1.17)
_EDD3 0.000 -0,003 0.020
(0.0) (0.01) (0.05)

_EDUS 0.616° 0.603¢ 0.398°¢
(1.41) (1.41) (1.40)

Intercept 93,9348 94,0012 93,8562
(131,60) (134,12) (134,51)
r2 619 618 619

N 1,394 1,394 1,394




155

variables (SERLEN, SERLEN, SERLEN2, and _SERLEN2) have mixed aigns and
they are statistically insignificant, saparately and jointly.

The introduction of disaggrageted survivorship probabilities, eithar
by ssx and race or sex, race, marital status, income, end education,
does not significantly affact the aggregate results, with the notable
exception of RACE and the education variables.

d. Estimation of the married model using the annui:z counterfsctual

for sn indexed, earnings test adjusted insurance program The final

permutation of the generalized married model was eatimated to explain the
variation in the redistridution component calculated using sn indexed
snnuity counterfactual adjusted by the OAI earnings test formula. The
regression results are reported in Table 7.34 by survivorship
assumption.

Bssed on the gender-merged assumption, the estimated coefficients
for FLTEAR, FLTEAR2, RAGER3, RAGER2, RCOHORT1, RCORORT2, _RCOHORT!, and
_RCOHORT2 have the predicted sign end were significantly different from
zero at a five percent level (sece column 1). The coefficient for _EDUI
was significantly different from zerc at a five percent level, but {t did
not have the predicted sign. Again, the coefficients for the education
variables were mixed and statistically insignificant, separately (with
the exception of _EDUl), but not jointly.

Disaggregating survivorship probabilities by race and sex resulted
in only wmodest changes in the coefficient estimates for RACE and RAGERI
(see column 2). Further disaggregation of survivorship probabilities by

marital status, income, and education, also, resulted in only modest
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Table 7,34, Married regreseion l'.lultl‘ Model 8 under different
survivorship essumptione®’

Survivorship probabdility assumption

Sex-race~ Socioeconomic~-

Varisble Cender-marged distinct adjuated

PLTEAR -3,786° -3,688° -3,6894
(18.22) (18.17) (18.36)

FLTEAR2 0.205* 0.200* 0.206*
(5.64) (5.64) (5.85)

RACE -0,234 -0.639 1.059¢
(0.30) (0.83) (1,40)
SERLEN 0.005 0,006 0.00S
(0.14) (0.16) (0.19)
_SERLEN -0,012 -0,012 -0.010
(0.32) (0.31) (0,.28)
SERLEN2 -0,001 -0,001 -0,001
(0.68) (0.68) (0.70)
_SERLEN2 0,000 0.000 0.000
(0.45) (0.44) (0.44)
RACERI -0,039 0,081 0,007
(0.13) (0.27) (0.02)
RAGER2 -0,221 «0,261 -0.299
(0.54) (0.65) (0.75)

RAGER3 3.262° 3.226* 3.240°
(9.19) (9.30) (9.43)

_RACERI -0,2349 -0,308¢ -0,2704
(0.97) (1.32) (1.16)

_RAGER2 -0,525° -0,492° -0,508°
(1.97) (1.89) (1.96)

RCOHORT! 0,949% 0,785% 0,844°
(3.10) (2.63) (2.85)

RCOHORT2 0.876° 0.788* 0.8172
(3.22) (2.97) (3.11)

_RCOHORT! 2.344% 2.,433° 2.4018
(7.82) (8.31) (8.28)

_RCOHORT2 1.046% 1,098% 1.098°
(3.79) (4.08) (4.12)
EDUI -0,171 -0,160 -0,355
(0.51) (0.49) (1.10)

8t-ratios in perentheses.

bs:lgnificance levels (uppercase for 2-tail tests, lowercase for l-
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Table 7.34, continued

Survivorship probedility assumption

Ssx~-race- Socioeconomic~-

Variabdle Gender-nerged distinct adjuated
EDU2 -0,240 -0,218 0.0350
(0.74), (0.67) (0.16)
EDU3 -0,268 «0,241 -0,066
(0.85) (0.78) (0.21)

EDUA 0.170 0.188 0.9984
(0.45) (0.51) (2.79)

_EDUL -0.606° -0.579° -0,529¢
(2.02) (1.97) (1.82)
_EDU2 0.373 0.352 0.345
(1.17) (1.13) (1.11)
_EDU3 0.040 0.036 0.060
(0.12) (0.11) (0.19)

_EDUA 0.506° 0,485¢ 0.469°
(1.36) (1.34) (1.31)

Intercapt 95,348 95,3798 95.230°
(156.93) (160.70) (162.03)
R2 611 610 612

N 1,394 1,39 1,394
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changes in the parameter estimates. The estimates for model 8 employing
socioecononic-adjusted survivorship probabdilities are presented in
coluan 3 of Table 7.34. The eoctflelcnﬁ for RACE does not have the
predicted sign and is significantly different from zero st a ten percent
level. The coefficient for EDUl is generally more negative and _EDUI
less negstive as survivorship probabilities are more disaggregated. The
coefficient for EDU2 turns positive when mortality differentials by
marital statua, income, snd education are included, and, more
importantly, the coefficient for EDU4 ia positive and aignificantly
different from zero st a one percent level,

e. Comparison of models 3, 6, and 8 controlling for differential
survivorship probabilities In this sudsection, the effect of
different progrem features on the size snd sign of the estimated
coefficients will be investigated, under the same survivorship
assumption. In Table 7.35, the coefficients for models 5, 6, and 8
using gender-merged survivorship prodabilities sre presented.
Comparisons of models 5, 6, and 8 findings based on sociceconomic~-
adjusted survivorship probabilities sppear in Table 7.36.

Most of the coefficient estimates are remarkably stable across
program features, but some important trends are observed., First, the
combined effect of FLTEAR and FLTEAR2 shows a weakening of the program's
progressivity when the annuity counterfactual includes indexing and
the earnings test. Second, the coefficient for RAGERl is positive when
benefit indexing is included in the annuity counterfactual, but becomes
negative vhen, in addition to indexing, the earnings test is adopted.



Table 7.35.

Married regression results:
8 using gender-merged survivorship probabilitiee

Comperison of models 5, 6, and

(1) (2) (3)

Variable Model 5 Model 6 Model 8
FLTEAR =4,071 -3,.894 -3.786
FLTEAR2 0.134 0.190 0.205
RACE -0.303 =0.197 -0,234
SERLEN 0.007 0.006 0,005
_SERLEN =0.043 -0.,031 -0.012
SERLEN2 0.000 0.000 =0.001
_SERLEN2 0.001 0.000 0.000
RAGER] =0.,056 0.081 ~0.039
RAGER2 =0.429 -0.473 =0,221
RAGER3 0.774 1.113 3.262
_RAGERI =0.334 -0.394 0,234
_RAGER2 -0.291 -0.306 -0.525
RCORORT! 1.874 1.056 0.949
RCOHORT2 1.493 0.965 0.876
_RCOHORT! 5.404 3.691 2.344
_RCORORT2 3.536 2.343 1.046
EDUL «0.126 =0.084 =0.171
EDU2 =0.,201 -0.148 =0.,240
EDU3 -0,088 =0,045 =0,.268
EDUA 0.203 0.140 0.170
_EDul -0.107 -0.138 -0.606
_Eou2 0.332 0.266 0.375
_Eou3 0.047 0.058 0.040
_EDUA 0.051 0.020 0.506
Intercept 92,560 94,233 95.34

R? 0.849 0.848 0.611




Table 7 36,

Married regreesion results:

Comparison of models 5, 6, and
8 uaing sociceconomic~adjuated survivorship probadilicias

(1) (2) (3)
Variabdle Model S Model 6 Model 8
FLTZAR -4,002 -3,791 -3,689
FLTEAR2 0,157 0,190 0,206
RACE 0,977 1,097 1,059
SERLEN 0,008 0,007 0,008
_SERLEN -0,042 -0,030 -0,010
SERLEN2 0.000 0,000 -0.001
_SERLEN2 0,001 0,001 0,000
RAGER] -0,044 0,117 0,007
RAGER2 -0,528 -0.565 -0,299
RAGER3 0,849 1.167 3.240
_RAGER! -0.546 0,435 0,270
_RACER2 -0.295 0,297 -0.505
RCOHORT! 1,788 0,929 0,844
RCOHORT2 1,444 0.891 0.817
_RCOHORT! 5,359 3,711 2.401
_RCOHORT2 3.536 2.357 1.098
EDUL -0,301 <0.270 <0,355
EDU2 0.084 0.151 0.050
EDU3 0,091 0.159 -0,066
EDUA 0.969 1,054 0.998
_EDul -0.038 -0,07} -0,529
_EDU2 0,309 0,239 0,345
_EDU3 0,085 0,064 0.060
_EDU4 0.055 0.009 0.469
Intercept 92,520 94,167 95,230
rZ 0.846 0.845 0.612
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However, the coefficient for RAGER3 becomes progressively larger as the
snnuity counterfactual more closely replicates the OAI program. Looking
at the comparable variables for men, the coefficient for _RAGERI
decreases in size, vwhereas the coefficient for _RAGER2 increases in size
as additional program features are included in the snnuity
counterfactual, Third, the coefficients for the retirement cohort
variables (RCOHORT1, RCOHORT2, _RCOHORT1, _RCOHORT2) systematically
decrease across the model variations.

Sinilar results, although not identical measures, are observed in

Table 7,36,

3. Summary of regression findings
a, Lifetime earning variables gnmnau, LTEAR2, FLTEAR, rnmzanz;

For all permutations of the single and marrvied models, the estimated
coefficient for the household measure of lifetime earnings was negative.
This suggests that, when all other household characteristics vere held
constant, households with higher lifetime earnings received smaller
redistribution components. The relationship between percentage of
redistribution and lifetime earnings was, however, nonlinear (cthe
coefficient 'l is negative and '2 is positive)., Thus, the percentage of
redistribution decreases at a decreasing rate as lifetime earnings
increases., (Technically, the percentage of redistribution will at first
decrease but later increase as lifetime earnings increases; however,

given the range of LTEAR and PLYEAR in this study, the measured
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relationship betwean the perceantage of redistribution and lifetime
earnings wes negative.)

The inclusion of diseggregeted survivorship probebilicies did not
reverse the relstionship batween the redistribution messurs and lifetime
esrnings. For the single model, accounting for mortality differentisels
by sex and rece gensrally weaksnad the relationship between the
rsdistribution and eernings measures. But, further dissggregation by
marital status, incowme, snd education tended to etrengthen the
relationship ovar compareble estimates using sex end rece differentiale
end, in several cases, over the similar estimates for sge-only mortelity
differentials. On the other hand, for married housecholds, the
relationship between the redistribution measures eand lifetime ecarninge
vas consistently weakened when sex-race end sex-race-marital status-
income-education differentials were introduced. Therefore, it is not
asccurate to conclude that highly diseggregated mortality rates reverse or
substantially weaken the progressivity of the program. From the findings
on married households, mortality rates disaggregated by sex and race
challenge the program's progressivity slightly less than mortality rates
disaggregated by sex, race, marital status, income, and education.

Findings on the effect of benefit indexing on the relationship
between the percenteage of redistridbution and lifetime earnings are
consistent across houschold types. For single households, the inclusion
of indexing in the annuity counterfactual slightly weakens the negative
relationship between the percentage of redistribution and lifetime

earnings in the models with the earnings. That is, independent of the
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degree of mortality rate disaggregation, the OAl program was found to be
less progressive for single houssholds after the inclusion of benefit
indexing in the annuity counterfactusl. For all the married models,
there is a stronger negative relationship between the percentage of
rediatridbution of lifetime earnings without indexing. Hence, in sll of
the single married models, the OAI progrem is less progressive when the
snnuity counterfactual includes benefit indexing.

The addition of the earnings test consistently weakena the
relationship between the percentage of redistribution and lifetime
sarnings for married houssholds, but it consistently strengthens the
relationship for aingls households. These findings are suggestive of
different employment deciaions by single snd married houssholds after
retirement. The strengthening of the relstionship for single housaholds
would seem to indicate that single persons with lower lifetime earnings
vere more inclined to work after retirement. After examining the data
set, it was found that 25 single households were affected by the earnings
test, of which 65 percent were women. A majority of the households
affected by the carnings test had lifetime earnings measures below the
sample average. The labor force attachment of women after retirement may
reflect not only the sex distribution of the retirement population, but
that single women typically have less physically demanding occupations
vhich characteristically permit greater staying power. The opposite was
true for the married population. Generally speaking, high income,
married persons tended to continue working after retirement. The

employment pattern of the married households is consistent with studies
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on retirement psccterns (Boskin, 1977, Pechman et al., 1968). In 1966,
only 1.6 million of the 17 million persons eligible for retiremant
benafite were affected by the retirement test, Fifty percent of the 1.6
million beneficieries effected by the sarnings test serned $2,700 or more
in 1966,

In generel, the OAI program wee found to be progreseive with reepect
to lifetime sarninge acrose sll model permutations. The etrength of the
negative association betwesn household percentege of redistribution and
housahold sarninge varied by merital status. In perticular, the program
had stronger progressive features for single households relative to
mnarried households. This finding is not too surprieing in light of the
extra benefits extended to wives of covered workers,

b. Service length (SERLEN, SERLEN2) For the single models, the
coefficients on SERLEN end SERLEN2 are negative and poeitlve,
respectively, and the coefficients for SERLEN are eignificantly different
from zero at a one percent level, but the coefficient for SERLEN2 is
statistically significant in model 2 only. The coefficient for SERLEN
is remarkably stable across the models, whereas the estimated coefficient
for SERLEN2 modestly increases when program features are added to the
annuity counterfactuals. The estimated negative, nonlinear assocfiation
between the percentage of redistribution and service length suggests that
longer contribution periods significantly reduce the percentage of
redistribution received in retirement, ceteris paribus.

The compsrable sex-coded estimates for marvried persons are mixed and
statistically insignificant. Again, the estimated coefficients are
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remarkably stable across survivorship assumptions. However, the
coefficients for the sarvice langth variables SERLEN and _SERLEN tend
tovard zaro vhan additional progrem featuras are introduced into the
annuity counterfactual,

c. Sex (SEX) The sax variabdle vas included in the single model
only. Without mortality differentials by sex, benefit indexing, end the
earnings test, the coefficient for SEX is negative and statistically
insignificant, Howvever, with the inclusion of sex differentiasls in
survivorship, the coefficient for SEX is positive and aignificently
different from zero at a one percent level. Further disaggregation of
mortality differentials by maerital statua, income, and education
increased the redistributional gains of single women over single men., As
8 result of their longevity, women received significent redistributional
gains from the OAI program, ceteris paribus,

Single women, also, received further redistributional gains when
benefit indexing and survivorship differentials by sex were included in
the annuity counterfactual. The addition of the earnings test 4id not
appreciably affect the female~to-male difference in the percentage of
redistribution after accounting for benefit indexing and mortality
differentials. Overall, females received redistribution components
approximately five pctcen:agc points larger than their male counterparts
when indexing, post-retirement earnings adjustments, and mortality
differentials by sex were reflected in the annuity counterfactual.

d. Race (RACE) In the case of single households, the
coefficient for RACE is small and statistically insignificant, with the
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notable exception of models 2 and 4 when benefit indexing and mortality
differentials by sex, race, marital status, income, snd education were
accounted for in the snnuity counterfactual. The sign for the RACE
coefficient is mixed and dependent on counterfactual characteristics.
Under the assumptions of model 1, the coefficient for RACE is positive,
suggesting that nonwhites received a redistribution component slightly
larger than their white counterparts, ceteris paribus. The alight gains
of nonvhites are probably syoptomatic of earnings differentisls by race
prevalent in the labor market. Whites, on average, receive higher
earnings relative to nonvhites, concentrating nonwhites at the lower end
of the progressive benefit formula. Even with the sdjustments for race
differentials in mortality, the nonwhite redistributional gain persisted.
This seems to suggest that OAI benefit differentiasls by race wvere
stronger than mortality differentials by race. Examining the
survivorship probabilities by race and sex in Table 13.5, it is observed
that mortality differentials by race are fairly weak and the sign of the
differential reverses at sdvanced ages. Generally speaking, however,
disaggregated mortality rates reduced the size of the nonwhite gain, and
oft-times resulted in redistributional losses.

The inclusion of benefit indexing in the annuity counterfactusl and
wortality differentials by race and sex result in estimated coefficients
that are negative. Further disaggregation of mortality rates by marital
status, income, and education, result in estimated coefficients that are
negative and statistically significant. Identical results occur with the

addition of the earnings test.
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Looking at the married models, the coefficients for RACE are
negative and statistically insignificant except when mortality
differentials are disaggregated by sex, race, marital status, income, and
education. The negative relationship between rece and household
percentage of redistribution is strengthened vhen mortality differentiasls
by sex and race are included; however, when mortality differentials by
sex, race, marital status, income, and education are included, the
estimated coefficient for race is positive and statistically significant
except in model 7. The effect of dbenefit indexing and the earning test
features on the coefficient estimate is dependent on the survivorship
assumption; using the gender-merged and sex-race survivorship
probabilities, the race differential is weakened with indexing but
strengthened with the earning test; however, using the sociceconowmic-
adjusted probabilities, the race differential is strengthened with
indexing but weakened with the earnings test.

The mixed and contradictory results across married models and across
the married and single models are perplexing. One contributing factor
for the erratic performance of the race variable is the weak
representation of nonwhites in the data set. Nonwhites accounted for six
percent of the single households and two percent of married households.
Clearly, any generalizations based on the size and sign of the estimated
coefficients for RACE are tenuous and should not be taken too seriously.

e. Age at retirement (RAGER], RAGER2, RAGER3) Host of the
evidence on the age of retirement suggests that single persons received

the largest redistributionsl component by retiring at age 65, ceteris
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paribus. This finding is consistent with earlier mentioned criticisms of
the actuarial adjustment formulas,

Looking first st RAGERl, the variable for retirement prior to age
65, the coefficient for RAGER! uaing the gender-merged survivorship table
ia negative and statiatically insignificsnt across all versions of the
generalized single model, The incluaion of disaggregated mortality
differentials reduces the eize of the negative redistribduction
differential for persons who retired earlier than age 63, and, in some
cases, reverses the eign of the redistribution differential. The
addition of the benefit indexing feature to the annuity counterfactuala
reverses the sign of the coefficient for RAGER], vhereas the earnings
test feature does not significantly effect the size or sign of the
coefficient,

The coefficient for RAGER2 is negative and ststisticslly
insignificant for all permutations of the generalized eingle model, The
strength of the negative relationship decreases as mortality
differentials are disaggregated. Similarly, benefit indexing and
earnings test provisions further weaken the difference between the
redistribution differential for persons retiring between sges 65 and 71
relative to persons retiring at age 63, ceteris paribus.

The last age at retirement variable to be discussed is RAGER3, The
coefficient for RAGER] 1is negative and significantly different from zero
at a one percent level for all single models. The size of the
redistributional differential is augmented by mortality rate
disaggregation, benefit indexing, and earnings test adjustments, with the
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notable exception of model 4 using mortaslity differentials by sex and
race.

Next, looking at the sex-coded asge at retirement varisbles for the
wmarried model, the results for RAGER] are mixed and statistically
insignificant. Early retirement for women does not significantly affect
the size of the household redistridbution messure relative to households
vhere the woman retired st age 63, ceteris paribus. However, the
household redistribution measure is slightly smeller when the woman
retired between the agea of 65 and 71 relative to age 63, ceteris
paribus. The size of loss is slightly increased with increased disaggre-
gation of mortality rates and the introduction of benefit indexing, but
it is slightly reduced with the earnings test. The last age of retire-
ment variable is RAGERI. The coefficient for RAGER3 is positive and
significantly different from zero at a one percent level for all models.
The strength of the positive relationship is sugmented by mortality rate
dissggregation, benefit indexing, and earnings test sdjustments. It is
not surprising that women who postponed retirement to sge 72 or later
received abnormally high household redistribution measures. These women
vere most probably collecting special age-72 benefits, which are provided
to aged persons who cannot claim benefits as a primary worker or
dependent spouse snd who have very few quarters of coversge: hence, OAL
benefits were received by these women at a near—zero cost.

The coefficients for _RAGER] and _RAGER2 are negative and
significantly different from zero at a one percent level. The strength

of the relationship is weakened by mortality disaggregation by sex and
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race, but largely unaffected by further socioeconomic disaggregation.
The household rediatribution differential for males who retired after
(before) age 65 increased (decreased) in magnitude with the inclusion of
benefit indexing and earnings test sdjustments in the annuity
counterfactual.

f. Retirement cohort (RCOHORT1, RCOHORT2) Estimates of the
coefficients for RCOHORT! and RCOHORT2 are positive snd significantly
different from sero at a one percent level for all permutations of the
single snd married generalized models. Also, the size of the coefficient
for RCOHORT! exceeds the size of the coefficient for RCOHORT2, suggesting
that the gaina from retiring in an earlier retirement cohort diminish
over time.

Yor the single models, the effect of disaggregsted mortality rates
are mixed. When mortality differentials disaggregated by sex and race
were used, the estimated coefficients for RCOHORT]! and RCOHORI2 diminish
in size, reducing the intercohort redistributional differential.

However, further dissggregation places upward pressure on the estimated
size of the RCOHORT! snd RCOHORT2 coefficients; hence, the intercohort
redistributional differential widens. It appears that the earlier
cohorte had different educationsl and income characteristics which tended
to reverse the influence of sex and race differentials in survivorship on
the redistribution measure.

The addition of benefits indexing and the earnings test to the
annuity counterfactual systematically narrows the intercohort

redistributional differential, as expected. Since this study evaluates
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the OAl program in 1972 and retirement cohorts from 1962 to 1972 are
included in the deta set, banefit levels promised in rael terme must de
sugmented over the retirement intervel from 1962 to the yesr of program
assassment, 1972, The bsnefit sdjustment echeme indexed the initisl
snnuity benafit in the retirement yesr by (1+c)€, vhare c equals .0275
(the ennuitized rete for future price chsnges) end t equals the
difference betveen the retirement yesr snd 1972. Becsuse of ex post
indexing, the intercohort redistributional differential is narrowed. The
narroving effect of the earnings test feature was also expected since the
1969-1972 retirement cohort had the greatest likelihood of receiving
labor earninge in excess of the earnings limit in 1972, which would place
upvard pressure on the size of later cohorts’ redistridution components,
subsequently nerrowing the redistridbutional differential across cohorts.

Yor the married models, similer results are obtsined for the female-
coded RCOHORT! and RCOHORY2 coefficients. Thet is, dissggregeted
wortality differentiale, benefit indexing, sand the earnings test
sdjuatments tended to nerrow the intercohort redistributional
differential. However, the male-coded _RCOHORT! aund _RCOHORT2
coefficients sre inveriant to the level of mortality rate dissggregation,
but they tended to diminish in size with the addition of benefit indexing
and the earnings test, ceteris paribua.

g. Level of education (EDUl, EDU2, EDU3, EDU4) With the
exception of the coefficient for EDU4, the eatimated coefficients for the
education veriables in the single models are generally negative and

statistically insignificant. That is, the redistributional differential



172

by education level is negative albeit small for households with less than
eight yeare of educetion or high school training relative to households
vith eighth grade education only. The influence of different mortelity
rate sssumptione are mixed. For households with lese then eight yesrs of
education or more than 12 yeers of education, the inclusion of sex and
race differentials in survivorship tended to either eliminate existing
redistridbutional gaine or increese redistributional losses relative to
housaholde with sighth grade educetions. However, further dissggregation
of mortality rates by marital statua, incowme, and education generally
reduced the redistributional gep between houssholde with eight years of
education and those with 12 or more years of education, but expanded the
gap between houssholds with eight years of education and those with less
than eight yeers. This result is reflective of the inverse relationship
between mortality and education and income levels. Mortelity
disaggregation tended to eliminate the negative differential between
householde with 9~1] yeara of education and eight years of education.
Furthermore, benefit indexing narrowed the education redistributional
differential. But, the earnings test tended to widen the differential
for households with 0~7 and 12 years of education, while it narrowed the
differential for households with 9-11 and 13 or more years of education.
The earnings test effect suggests that persons with 9-11 or 13 or more
years of education tended to remain in the labor force after retirement.
Again, the coefficient estimates for the sex-coded education
variables are mixed and generally etatistically insignificant. However,

a few general patterns are worth mentioning. For all education groupings
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excluding EDU4, the inclusion of sex and race differentials in
survivorship tended to narrow the education redistributional
differentials, whereas further disaggregation tended to improve the
redistribution ststus of households with any of the following education
variables: BEDU2, EDU3, EDU4, _BEDU3, and _EDUA. The inclusion of the
earnings test greatly increased the positive redistribution differential
for males with college education, while it increased the negative
redistributional dilfcr,n:iql for households with any of the following
education variablea: EDUl, EDU2, EDU3, and _EDUl. Again, these reesults
are reflective of post-retirement employment pstterns of married

households.
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VIII, SUMMARY AND CONCLUSIONS

A. Sunmary

Chapter I presented a brief overview of the federal old-age
insurance program and the method employed to isolate the distributional
impact of the social security program. Also, the four interrelated
issues investigated in this study vere identified.

Chapter 11 wes a detailed discussion of the historical developuent
of the OAI program with emphaaie on the following program features:
spousal benefits, progressive benefit formula, sctuarial reduction for
early retirement, delayed retirement credit, earning test formula, snd
cost-of-1iving sdjustments., Uach program feature was explained in terms
of its original intent, redistributive effect, and controversial
implicationa, when applicable.

Previous empirical studies on the distributional impact of the
social security program vere reviewed in Chapter III. Virtually all
empirical studies indicate that social security beneficiaries retiring
prior to 1975 received above-normal rates of return on their contribution
dollars; however, there was less agreement concerning the program's
progressivity, Empirical evidence did support allegations that the
intent of many programs features were compromised by the program's design
and demographic characteristics of the retirement population. While the
cited studies differed in detail, the distributional impact measure (be
it an internal rate of return, contribution~benefit ratio, or transfer

component) was found to be sensitive to specific identifiable worker
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characteristics, such as date of retirement, marital statua, sex, vace,
income, education lavel, and age at entry and ratirement. The
distributional significance of sach workar charectaristic was discussad
in Chapter 111,

A life-cycle model for evaluating the distridbutional impact of the
OAl program was presented in Chapter IV, Two conditiona for an
actuarislly fair retirement program were specified, which were
subsequently used to explain the "disentanglement” of OAI benefits along
functional linea.

Chapter V describes the methodology. The model assumptions
regarding the fairness standard, interest ratea, survivorship
probabilities, earnings test formuls, and behsvioral responses wvere
discussed in detail. Also, a description of the data set, computational
formulas, annuity-type counterfactuals, and rediatribution components
vere presented. .

The generalized polynomial regression models by marital status were
described in Chapter VI, A generalized model was specified for the
purpose of drawing inferences regarding the effect of worker and program
characteriatica on the distribdutionsl impact of the CAI program. The
dependent and independent variables were defined and described in
Chapter VI,

Descriptive statistics, in tabular array, on the benefit incidence
for all households, single households, and married, both retired
households and the results of the empirical analysis of this study were
presented in Chapter VII, The descriptive atatistics indicated that:
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1) all family types recsived more than their “money's worth” from the OAl
program in 1972; 2) single femalee and married couples vere made better
off, and single males vwere made vorse off in a sex-neutral retirement
progrsm; 3) traditionsl family structures received preferential treatment
from the OAl program because the dependent spouse received retirement
benefits without payment of extra contributions; 4) dependent'a benefits
vere equally distributed across quintile groups; and 3) the OAl program
tended to be more regressive with the introduction of the earnings test
and socioceconomic-sdjuated survivorship ratea.

Evidence from, and interpretation of, the ordinary least-square
multiple regression estimation of the polynomial models was presented in
Chapter VII., The regression estimstes did, in most cases, support the

generalizations derived from the descriptive statistics.

B, Conclusions

Four interrelated issues vwere sddressed in this study: 1) Does the
OAI portion of the social security program redistribute income in favor
of low-income beneficiaries? 2) Does the current OAl prograa
redistribute benefits in favor of women, as a group, at the expense of
their mele counterparts? 3) How does the wife's work status affect the
distribution of OAI benefits within and across family types? 4) Are
spousal benefits distributed principally to needy dependent spouses?
Angwers to these questions will be presented in this final section.
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1. Overall progrsm sssessment
The results pressnted in Chapter VII suggest that for OAl

beneficisries the prograsm was progressive with respect to income. Thus,
the program did tend to favor low-income beneficiasries in terms of the
percentage of redistribution. Tabuler results showed thst all income
groups received more than their "money's worth" from the OAI program in
1972; however, the largest relative gains were reslized by low-income
groups. Using different progrsm sssessment approaches, the OAI program
in 1972 for the full data set waa found to be "wildly" and "generally"
progressive scross income groups, but it also exhibited strong regressive
features, resulting in lower relative returns to middle-income
beneficiaries.

The program was found to be more effective in redistributing income
in the absence of the earnings test, price indexing, and disaggregated
survivorship probabilities. First, the earnings test, in general, had
its greatest impact on high~income families ($6,000+), which tended to
increase the percentage of redistribution received by high~income
femilies. According to the design of this study, the OAl program was
found to be more regressive after the earnings test feature was included
into the analysis. Second, at least initially, all income classes
received larger redistribution components when the annuity counterfactual
vas defined to include price indexing. Although all income groups
realized extra redistribution per dollar of OAL benefits when indexing
was included in the analysis, the greatest relative gains were realized

by higher income groups because of their longer life expectancies on
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average. Price indexing, itself, does not alter the redistribution
pattern, although it does slightly affect the levela of progressivity snd
regressivity as measured by the “high-income-group-comparison” spproach
to progressivity assessment, In addition to the aforementioned progrsn
features, demographic factors, such ss differential survivorship
probabilities, do have sn unintended effect on the equity of the prograa.
Based on tabular results for the full data set, the progrsa's overall
progressivity wsa found to bde virtually invariant to the use of gender-
merged or sex-race-distinct survivorship probabilitiee; however, slight
progressivity changes were obaerved with the use of socioceconomic-
adjusted survivorship probabilities. Specifically, the program had
alightly weakened progressive features for low-income households and
slightly strengthened regressive features for middle~income households
vhen socioceconomic differentials in survivorship were incorporated into
the counterfactual design.

The tabular results for the full data set are largely supported by
the regression results, However, two cautionary notes should be
mentioned regarding any direct comparisons between tabular and regression
findings. First, the tabular and regression findings are based on
different groupings of the same retirement population. That is, the
tabular results discussed above were based on the full data set including
single households and married households where at least one member of the
couple was retired in 1972, On the other hand, the regression results
are based either on the single household or married households where both
menbers were retired in 1972, Because of the different groupings, the
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results may appear to be contradictory when taken together, although,
vhen taken separately, they are consistent with a priori reasoning.
Second, the measures of income are different for the tsbular and
regression analyses. The tabular results wvere arrayed by family income
in 1972, as reported on the 1973 census questionnaire. The regression
results are based on lifetime earnings, a summary statistic representing
the accumulated value of snnual taxable real earnings for the household
unit. Each earnings measure has obvious shortcomings snd was used to
achieve different ends. The tabular results are directly comparable with
Burkhauser and Warlick's (1981) presentation, whereas the regression
results are directly comparable with Freiden et al. (1976). Hence, the
esrnings measures, while complicating comparisons within the study, are
perfectly useful across previous studies.

The regression results support the findings of the program's
progressivity. Recall, the estimated relationship between the percentage
of redistribution and lifetime earnings (LTEAR or FLTEAR) was negative
and nonlinear. The effect of the earnings test was mixed and dependent
on marital status. The progressivity of the program was weakened for the
married data set and strengthened for the single data set with the
inclusion of the earnings test in the annuity counterfactual. Evidently,
the "marvied" influence of the earnings test dominated when the data were
aggregeted in the tabular results. Similarly, in all of the single
married models, the OAl program was less progressive when the
counterfactual included benefit indexing. The inclusion of disaggregated

survivorship probabilities did not reverse the relationship between the
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percentage of redistribution and lifetime earnings, and, in addition, the
marginal effect, oversll, vas small. From the regression findings,
mortality rates disaggregated by sex and race challenge the program's
progressivity slightly less than highly disaggregated mortality rates.
Contrary to Aaron's study (1974), the effect of socioeconomic
differentials in survivorship does not reverse the direction of
redistribution, but, rather, slightly "dampens" the extent of

redistribution.

2. The effect of sex differentials in survivorship on the program's
performance

The distributional impact of the OAl program was found to be

sensitive to the "tailoring" of annuity benefits to reflect sex
differentials in survivorship. Generally speaking, single females and
married couples were made differentially better off, and single males
vorse off in a sex-neutral retirement system relative to a sex-
discriminating actuarially fair retirement system. Single female
beneficiaries, as a group, received annuity benefits that were
approximnately 16 percent larger in a sex-neutral retirement system
relative to a sex-race discriminating system, wvhereas their male
counterparts, as a group, received benefits that were approximately seven
percent smaller. Furthermore, vhen the mortality differentials were
disaggregated by sex, race, marital status, income, and education, single
female beneficiaries received annuity benefits that were approximately

nine percent larger in a sex-neutral retirement system, whereas single
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male beneficiaries received benefits that vere approximately 23 percent
sualler.

Similar comparisons were not as useful across married beneficiaries
because the joint-and-two-thirds annuity covered the lives of the husband
and vife; hence, any sex differentials were largely muted by the dual
coverage. Nonetheless, actuarially fair benefits for married persons
vere approximately three percent higher, independent of the sex of the
primary annuitant, in a sex-neutral retirement system relative to a sex
discrininating system, The sex-neutral bias in favor of married persons,
as a group, is a result of the joint-and-two-thirds annuity, which
insures the life of the shortsr-lived male, the longer-lived female, and
the longest-lived survivor, vho is typically the female. The sex-neutral
bias increased when the socioeconomic discriminating system vwas used as
the comparison system.

The estimated coefficient for SEX in the single generalized model
wvas positive and statistically significant, supporting the tabular
findings. Single female beneficiaries received redistribution components
approximately three percentage points larger than their male counterparts
vhen survivorship probabilities were disaggregated by sex and race,
ceteris paribus. The marginal gain increased to 5.2 percentage points
when survivorship probabilities were further disaggregated by marital

status, income, and education.
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3. The effect of the wife's vork status on the program performance

The influence of the wife's work status was examined extensively in
section A of Chapter Vil, To address this issue, households, where both
menbers were retired in 1972, were divided into one-earner and two-earner
households. A two-earner household was defined as a household where
both members qualified for primary-worker bdenefits, Alternatively, a
one-earner household meant only the male member qualified for primary-
vorker benefits snd the spouse was collecting dependent's benefits.
Independent of sex snd family type, all individuals received positive
income tranafers from the OAI progras in 1972, Overall, the traditional
family structure received preferential treatament from the OAI progran
becsuse the nonworking wife received retirement benefita without payment
of extrs contributions.

First, the effect of the wife's work status on wvife-only benefit
incidence wss small., In absolute terms, working women paid in more
dollars in the form of OAI contridutions, and, in exchange, they received
higher OAl benefit levels. However, the difference in percentage of
redistribution per dollar of CAl benefits for working and nonworking
vomen was extremely small, suggesting that women, independent of work
status, were treated almost equally in terms of redistribution.

The finding of roughly equal treatment across vomen with different
labor-homemaker choices did not apply to men married to women with
different labor-homemaker choices. Generally speaking, the percentage of
redistribution was generally higher for males in one-earner households

relative to their male counterparts in two-earmer households., The
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apparent redistributional differentisl wee symptosatic of the very low
annuity bdenefits received from the nonworking wife's joint-and-two-thirds
annuity,

In conclusion, although women with different work statuses psid in
different smounts of CAI contributions, they were treated roughly equally
in terms of the percentege of CAl benefits representing intergenerational
transfers. The redistridbution psttern for malsa by household type wase
similar; hovever, the absolute size of the percentage of redistribution
ves larger for one-earner malss acroas all income categories. While
vomen were treated roughly equally, working women received significantly
susller percentage of redistribution when comparisons were made with
vorking males. The working womsn received the smallest return on her OAl
contributions relative to her male counterpart because of her retirement
and employment charscteristice and the community property sasumption
underpinning the annuity-type counterfactual. Laatly, the GAl program
vas found to be more progressive and lees regressive across income
categories for two-earner relative to one-ecarnar households as reflected
by the "high~income-group~comparison™ approach to progressivity

assessnant,

4., The distribution of spousal benefits
The OAI program was found to allocate redistribution components

proyortionately across quintile groups, independent of family type and
sex, Contrary to the 1937-1939 Advisory Council'’s intent, dependent's
benefits were, at best, proportionally distributed to dependent spouses
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of male workers, Twenty-tvo of the poorest one-earner households
received spproximately 21 percent of intergenerational transfers to
dependent spouses compared to 21 percent received by the 20 percent of
the richest one-earner households, Evidence from this life-cycle study
supports the earlier findings of Holden (1979). In concluaion, this
study demonstrated that supplemental benefits may not be sdequately
serving the 1939 objective of protecting a group of aged persons
experiencing economic hardship, suggesting, perhaps, that a more
effective target definition should be used to determine “need” aside from
the work status of the female, which is currently used by social

security.

C. Concluding Remsrks

This study attempted to estimate the extent to which the old-age
insursnce portion of the social security progrsm redistributed income
among subgroups comprising the ssme retirement population but
distinguishable by socioeconomic traits, such as sex, race, marital
status, income, and education. In estimating the distributional impact
of the social security program, the study stressed the importance of an
intertemporal framework to evaluate a "lifetime” public program and the
need to account for demographic factors, such as differential mortality
rates.

Overall, the 1972 OAI progams was found to be progressive; however,
“other” program features and socioeconomic status were also found to

influence the effectiveness of the progrsa in achieving its
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redistribution objective. From a policy point of view, this study has
several noteworthy implications. First, evidence from this study showed
that the OAI program, as legislated in 1972, was not distributionally
neutral, and ite diatributional impact oft-times depended on factors
incidental to the program. Second, the legislated preferential treatment
of women, traditional family structures, snd earlier retirement cohorts
draw into question and challenge the redistribution objective of the OAI
program. Third, it was found that the intended and actual effects of
statutory proviaiona may vary videly and may, ss a result, jeopardize the
effectiveness of the program in general. In the future, policymakers
should be cognizant not only of the intended and actual effects of
statutory provisions, but also of the unintended effects of demographic
factors, incidental to the program, on the overall equity of the soctal

security systenm,
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The roll-over compounding scheme was estimated using a historical
series of market yields on U.S. government securities at constant
maturity. Yields are reported on 1, 3, %, 10, 20 and 30 year maturities
for the 1933 to 1972 time period (Board of Governors, 1976b); however,
disaggregated data vere not available for earlier years. For the years
prior to 1953, the missing yields were estimated using known yields on 3-
S year taxable U.S. notes, 1937-1970 (Board of Governors, 1943; U.S.
President, 1976), and a historically complete series of basic yields on
corporate bonds by term to maturity (Board of Governors, 1943, 1976a).
The private bond yield curve for each maturity in conjunction with the 3-
5 year taxable note series were used to replicate the yield curves for
U.8. government securities for the missing years. The procedure employed
to complete the series is discussed in detail below.

Firstly, the basic yields on corporate bonds are reported at one~
year maturity intervals for corporate bonds with ten or fewer years to
maturity. A 3-5 year yield series for prime corporate paper for 1937 to
1970 was constructed by taking an arithmetic average of the three~year
and five~year yields for each year between 1937 and 1970. The 3-3 year

yield for each year, 3-5 PMY, is represented by

J-year PnY, + S~year PHY
3-5 - 5 z (1.1

where PnYy = prime market yield in year y. The 3-5 PHYY was used as a
standard of comparison to simulate the yield curves for U.§. govermment

securities at constant maturity for the missing years.
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Next, yields on U.S. government securities at constant maturities

were calculated as follows:

) ‘
cm; - (3-5 aur) % wrr (11.2)

y

wvhere GHY; = qstimated U.S. government security market yield at
maturity 1 in year y,
i = years to maturity (1, 3, 5, 10, 20, 30),
3-5 GMYy = yield for 3-5 year taxadle U.S. securities for year y, and
PHY; = yleld on prime corporate bond at maturity 1 in year y.
The estimated merket yields sre shown in Teble 1l.l.

The accurecy of the above eetimation procedure wvas tested by
comparing the known U.8. governmant security ylelds to the estimated
yields for the 1953-1972 time period. Comperisons are shown for the 3,
10, and 20 year maturities in Table 11,2, The size of the estimation
error is less than five percent for most maturities and years.
Estimation errors are largest in years 19354, 1958, and 1959, HRowever,
the eatimation error is smaller than the error resulting from the use of
the prime corporate bond yield in place of the U,8, government security

rate (sce Figure 11.1),
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Table 11.1. Market yields on U.S. government securities at constant
maturity, 1937-1972 (percent per annum)

Year l=year 3=year S~year 10=year 20-year 30-year

1937 0.66 1.19 1.60 2.2 2.76 2.94

1938 0.41 0.72 0.94 1.24 1.39 1.43

1939 0.26 0.30 0.93 0.96 1.17 1.21

1940 0.19 0.42 0.38 0.90 1.17 1.24

1941 0.29 0.61 0.83 1.34 1,77 1.88

1942 0.875 1.33 1.59 1.93 2.46 2.46

1943 0.75 1.22 1.45 1.96 2,47 2.47

1944 0.79 1.21 1.44 1.94 2.48 2,48

1945 0.81 1.07 1.29 1.60 2,37 2.39

1946 0.82 1,04 1.26 1.80 2.25

1947 0.92 1.19 1,45 1.83 2.11

1948 1.34 1.54 1.72 2.14 2.30

1949 1,24 1,37 1.49 1.8 2.03

1950 1.2 1.40 1.61 1.94 2.09

1931 1.81 1.89 1.97 2.12 2,30

1952 2.13 2.13 2.13 2.13 2.24

1953¢ 2,14 2,47 2,63 2.83 3.06

1954 1.09 1.63 1.99 2.40 2.64

1953 2,04 2.47 2,65 2,82 2.90

1936 2.99 3.19 3.20 3.18 3.14

1957 3.62 3,98 3.69 3.65 3.54

1938 2.27 2,84 3.06 3.32 3.48

1939 4,24 4,46 4,46 4.33 4,13

1960 3.6 3.98 4.09 4.12 4,06

1961 2,98 3.34 3.75 3.88 3.92

1962 3.10 3.47 3.70 3.93 3.99

1963 3.36 3.67 3.83 4.00 4,09

1964 3.83 4,03 4.07 4,19 4,19

1965 4,14 4,22 4,25 4,28 4,27

1966 5.20 5.23 5.10 4.92 4.77

1967 4,88 5.03 S.11 3.07 3.01

1968 3.69 5.68 5.69 5.65 5.495

1969 7.12 7.02 6.93 6.67 6.33

1970 6.90 7.29 7.38 7.33 6.86

1971 4,88 5.65 3.99 6.16 6.12

1972 4,96 5.72 5.98 6.21 6.0!

8p0ard of Governors, 1976b,
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Table 11.2, Estimation error
S=year 10-year 20-year

estization estination estimation
Year error error error
1953 0.06 (2.3)* 0.14 (4.9)* 0.19 (6.2)*
1954 0.13 (7.5) 0.45 (19.0) 0.33 (20.0)
1955 0.12 (4.5) 0.22 (7.8) 0.15 (5.2)
1956 0.01 (0.3) =0.11 (3.5) -0.27 (8.6)
1957 0.07 (1.9) 0.03 (0.8) -0.08 (2.3)
1938 0.16 (5.2) 0.33 (10.0) 0.38 (10.9)
1939 0.09 (2.0) =0.30 (6.9) -0.59 (14.3)
1960 0.14 (3.4) 0.29 (7.0) 0.27 (6.7)
1961 0.01 (0.3) -0.12 (3.0) =0.22 (5.6)
1962 0.02 (0.5) -0.01 (0.3) -0.08 (2.0)
1963 -0,04 (1.0) -0.06 (1.3) -0.15 (3.7)
1964 -0.03 (0.7) -0.01 (0.2) =0.07 (1.7)
1965 -0.01 (0.2) -0.02 (0.5) -0.03 (0.7)
1966 -0.01 (0.2) 0.19 (3.9) -0.18 (3.8)
1967 0.04 (0.8) 0.05 (1.0) 0.19 (3.8)
1968 0.1 (1.8) 0.12 (2.1) 0.08 (1.5)
1969 0.08 (1.1) -0.18 (2.7) =0.25 (3.9)
1970 -0.01 (0.1) 0.05 (0.7) -0,07 (1.0)

government securities in esch year.

&Brror as & percentage of the known yield to maturity on U.S.
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Figure 11.1. Comparison in five-year estimation errors: Estimated U.S.
yields relative to kmown yields for 1953~1970 and
corporate bond yields relative to yields on U.5. security
yields for 1953-1970
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X11, APPENDIX B, DATA SET DESCRIPTION
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The data set used in this study is s subsample of the 1973 Exact
Mstch File, a nationally representative sample of all Americans in 1972.
A respondent in the Mstch File was included in the subsanple if she or he
vas & “goud match,” 62 or older in 1972, and received social security
benefits in 1972, 1Tvo data sets were constructed: single and married.

The eingle data set included 353 respondents: 138 males (39 percent
of ell eingle respondents) and 213 females (61 percent of all eingle
respondents). There sre 2,771 couples included in the married data set,
vhere at least one msaber of the couple satisfied the sorting criteria.
The total number of respondents included in the atudy wes 3,895, The
following tables describe the charscteristics of the data sets.



Table 12,1,

Summary statistics
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Totel population

Marital status
Married
Single

Race
White
Nonwhite

Total

Harical statua
Harried
Single

Hedian age
Harried
Vhite
Nonwhite
Single
White
Noavhite

Wouan

Total

Harital status
Harried
Single

Hedian age
Harried
White
Nonwhite
Single
White
Nonwhite

5,893

3,342
353

3,643
232

2,909

2,771
138

69
69

69

2,986

2,771
215

61

70
69

(942 of sample)
(6% of sample)

(96X of sample)
(4X of sample)

(49% of sample)

(93%)
(52)

(512 of sample)

(932)
(72)




Table 12.2.
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Age distribuction by rece, marital status, and sex

Race, Age in 1972
narical
status, Less than Hore than
and sex 61 62-64 65 66-=72 72 Totel
White
Married
Men 30 282 197 1,344 783 2,656
Women 610 512 174 1,03 328 2,656
Nonmarried
Men 0 18 13 64 3 128
Women 0 13 12 128 33 203
Nonwhite
Married
Men 1 15 8 60 k)| 113
Women 60 12 4 32 7 115
Nommarried
Hen 0 2 0 7 1 10
Women 0 S 0 4 k| 12
721 839 408 2,671 1,236 5,985




Table 12.3. Yesr of

retirement diatribution by marital status, sex, and age

Year of retirement

Narital status,

sex, and age 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973+ Total
Nonmarried men
62~-64 0 0 0 0 0 0 o o 3 11 [ o 20
65 0 0 0 ] 0 0 2 S 1 3 2 0 13
66-72 1 1 10 7 ?7 14 7 9 7 4 4 0 n
73 and over 8 7 4 5 &  § 3 | § 0 0 } 0 34
9 8 14 12 11 15 12 15 1 18 13 0 138
Nonmarried women
62-64 0 0 0 o o 0 0 o 6 7 S o 18
65 0 0 0 o 0 (] 0 2 3 3 4 0 12
66-72 S 8 7 9 19 15 24 13 14 10 S 0 129
73 and over 21 &4 6 9 10 3 2 ] 0 | 0 o 56
26 12 13 18 29 18 26 15 23 21 14 0 215
Married men
61 < 0 0 0 0 0 0 0 0 0 0 0 0 51 51
62-64 0 0 0 o 0 o 0 0 o 68 88 113 28 297
65 0 0 0 0 0 0 0 0 79 26 25 74 |} 205
66-72 0 30 46 82 124 179 187 235 181 139 126 66 9 1,404
73 and over 210 20& 116 82 54 42 3% 30 15 9 8 1 9 814
210 234 162 1646 178 221 221 265 275 282 247 254 98 2,1
Narried women
61 < 0 0 0 0 0 o 0 0 0 0 0 0 670 670
62-64 0 0 0 0 0 0 0 0 o 119 161 159 85 524
65 o o 0 0 o 0 o 0 112 32 14 18 2 178
66-72 0 54 % 110 131 158 158 175 85 57 34 1S 16 1,067
73 and over 120 69 49 26 20 17 2 6 7 4 S 1 6 332
120 123 123 136 151 175 160 181 206 212 214 193 719 2,771

0T



Table 12.4. Distribution by ysars of school completed and family income in 1972, men only

Family income in 1972

Narried men Noomarried men
school completed §0-46,000 6,000 10,000 §10,001+ $0-4,000 6,000 10,000 $10,001+

Total number 124 697 711 639 n 17 18 26
Total percent 26 25 26 23 56 12 13 19
Elementary

Less than 8 yecars n 182 140 74 n 1 & 6

8 years 211 215 200 134 21 9 6 6
High school

1-3 years 9% 137 124 105 11 2 0 1

4 years 63 106 149 155 7 4 3 7
College

§-3 years 25 Jl 45 59 2 1 3 |

4 or more 18 26 53 112 3 0 2 5

soz



Table 12.5. Distribution by years of school completed and family income in 1972, women oanly

Fanily income in 1972

Narried women Nonmarried women

Years of s".m‘- 56.00“ “.001‘ 56.001‘
school completed §0-4,000 6,000 10,000 §10,001+ §0-4,000 6,000 10,000 $10,001+

Total number 724 697 711 639 100 41 38 36
Total percent 26 25 26 23 &6 19 18 17
Elementary

Less than 8 years 241 154 85 40 21 3 4 3

8 years 202 177 144 98 14 7 4 2
M.?.‘gﬂl

=3 years 127 118 149 108 11 2 6 4

4 years 120 174 230 214 36 20 15 11
College

E-! years 23 54 61 86 4 3 3 4

4 or more 11 20 42 93 14 6 6 12

907
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Tabla 12,6, Diatribuction of claim status by sex, marital sctatus, and

age
Claim status
Sex, meritsl Primary Dspendent Not
statua, and sge workar spouse collecting
Yan:
Married
61 < 0 0 L]
62-64 268 0 29
63 204 0 1
66-72 1,389 2 13
73+ 803 0 11
Nonmarried
62-64 20 0 0
65 13 0 0
66-72 71 0 0
73+ 34 0 0
Nomen?
Herried
61 < 0 0 670
62-64 234 218 72
65 96 80 2
66-72 s21 331 15
73+ 147 179 6
Nonmarried
62-64 18 0 0
65 12 0 0
66-72 129 0 0
73+ 36 0 0

Total 4,015 1,010 870
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Table 13.1. Annual return rate on U.S. governmeat bonds and stock

market, 1937-1972%

Annual nominal return rate Average
Average of annual real

U.S. government Stock columns (1) rate of

Period bonds market and (2) return
(1) (2) (3)

l937 207‘ ‘038 30’6 -00“
1938 2.61 -24.93 -11.16 -9.26
1939 2.41 8.99 5.7 7.1
19‘0 2026 -3011 ‘0 0725 -l -72,
1941 2.03 -5.28 -1.613 -6.619%
1942 2.46 -5.79 =1.665 -12.365
1943 2.47 33.14 17.803 11.705
1944 2.48 12.91 7.693 3.995
1943 2.37 23.72 13.045 10.74%
1946 2.19 15.89 9.04 0.54
1947 2.2% -6.73 -2,.24 -16.64
1948 2.44 8.13 3.285 -2.515
1949 2.31 8.58 3.445 6.445
1950 2.32 25.18 13.7% 12.75
1931 2.57 25.32 14.045 6.145
1932 2.68 14.73 8.705 6.505
1933 2.94 6.42 4.68 3.88
1954 2.53 23.06 12.805 12.305
1953 2.86 35.08 18.96 19.36
1956 3.08 9.20 6.14 4.64
1957 3.47 8.38 3.925 2.325
1938 3.43 8.16 5.795 3.095
1959 4.07 24.09 14.08 13.28
1960 4.01 .90 2.45%5 0.855
1961 3.90 20.18 12.04 11.04
1962 3.93 -2.68 0.635 «0.463
1963 4.00 14.54 9.27 8.07
1964 4.15 18.24 11.195 9.895
1965 4.21 11.13 7.67 5.97
1966 4.66 .24 2.45 «0.45
1967 4.85 10.93 7.89 4.99
1968 3.25 10.31 7.78 3.58
1969 6.10 2.52 4.31 -1.09
1970 6.59 3.84 5.215 ~0.683
1971 5.74 23.88 14.81 10.31
1972 5.63 13.63 9.63 6.33

%y.8. Bureau of the Census (1960, 1975).
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Table 13.2, Consumer price index, U.S. city average, all
items, 1937-1972% (1967 = 100)

Year Consumer price index: Inflation
sll itema rate (percent)
1937 43,0 3.6
1938 42,2 «1.,9
1939 ‘l 06 -] o‘
1940 42,0 1.0
1941 44,1 5.0
1942 48,8 10.7
1943 1.9 6.1
1944 52,7 1.7
1945 33.9 2.3
1946 58,3 8.3
1947 66.9 14,4
1948 72,1 7.8
1949 71.4 =1.,0
1950 72.1 1.0
1951 77.8 7.9
1952 79.5 2.2
1953 80.1 0.8
1954 80.5 0.3
1955 80.2 0.4
1956 81.4 1.5
1957 84,3 3.6
1958 86.6 2.7
1939 87.3 0.8
1960 88,7 1.6
1961 89.6 1.0
1962 90.6 1.1
1963 91.7 1.2
1964 92,9 1.3
1963 94.5 1.7
1966 97,2 2.9
1967 100.0 2.9
1968 104,2 4,2
1969 109.8 5.4
1970 116,3 5.9
1971 121.3 4,3
1972 125.3 3.3

an 8. President ( 197 6) )
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Table 13.4. Sex-neutral survivor probabiliciee

Age Age

40® 997 71 96037
al 9967 72 «95704
42 99638 73 935334
43 «99603 74 094923
44 099365 75 94471
A% 099324 76 93977
46 99479 77 93433
47 99427 78 92835
48 +99367 79 92169
49 «99300 80 «91441
50 099226 81 90652
L] «99148 82 «89798
52 99071 83 .88878
53 «98993 84 «87890
34 98918 85 «87826
53 <9889 86 «83686
36 98751 87 84478
S7 98648 88 «83209
58 «98527 89 81891
39 98389 90 «80340
60 98239 91 79133
61 «98083 92 77751
62° 97918 93 76370
63 97748 94 «75031
64 «97569 95 «73732
65 097378 96 72494
66 97372 97 71355
67 97124 98 «70333
68 96873 99 69443
69 96614 100 «68653
70 96338 101 A7910
‘ 64;'” ages 40-61, Nationel Center for Health Statistics, Table 1

1964) .

YPor ages 62 and older, Bayo (1972),
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Table 13.5. Age-sex-~race specific survivor prodadilities

White Nonwhite
Age Men Vomen Men Women
40 39668 99810 «99251 99439
41 099632 «99791 99186 99389
42 «99591 99771 099125 99344
43 099346 99748 99069 «99304
44 «99496 99724 99016 99267
a3 99442 99697 +98962 99231
46 «99383 «99669 +98899 99186
47 99314 099638 98817 99125
A8 99234 99604 98708 99043
49 99144 099368 98578 098942
50 99045 099527 «98435 98833
L) 98942 «99483 «98290 98721
52 98838 99440 98146 «98608
53 +98736 «99399 +98006 98496
54 «98632 99358 97869 98383
55 98525 99313 97727 +98269
56 98407 «99260 97573 98148
57 9827 99195 97411 98017
58 «98109 99114 97238 97870
39 97926 99019 +97053 97713
60 97729 98912 96863 97541
61 97524 98797 +966693 97368
bzb 97466 98210 +97301 98529
63 97244 98806 97073 98376
64 «97003 «98689 96823 98203
63 96742 98557 96358 98018
66 96528 98464 96148 97737
67 96207 98259 95272 97464
68 95882 «98052 935397 97192
69 95549 97836 «95024 96921
70 95201 97606 94650 96645
71 «94833 97354 094268 96356
72 94440 97073 93870 96045
73 94018 96757 93451 95708
74 93560 96401 93004 95342
75 93061 96001 92527 94943
76 92518 «95532 92022 94511
77 91929 95049 91488 24049

8por ages 40 to 61, National Center for Health Statistics,

Tables 5-9 (1964),

bror ages 62 and older, Bayo (1972).
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Table 13.3. coantinued
White Nonwhite
Age Hen Women Men Women
78 91289 «94485 90923 «93557
79 «90393 «93858 +90326 «93042
80 «89836 93154 «89690 «92504
81 «89018 92381 89013 91941
82 +88131 «91332 +88309 91353
83 87172 +90603 87574 «90733
84 «86144 «893597 «86803 «90078
8s «85043 «88507 +86000 «89376
86 «83863 «87334 85183 «88628
87 «82610 «86086 «84357 «87843
a8 81276 84774 «83502 «87026
89 «79861 83414 «82626 «86181
90 «78389 +82009 81773 «85341
91 +716880 «80551 «80993 84531
92 «73358 «79050 «80329 «83785
93 «73865 017522 79782 83118
94 72419 «715987 «79349 82519
93 «71002 «73031 «79020 «81929
96 «69570 71678 «78780 «81277
97 «68189 «70438 «78578 «80543
98 «66897 69313 «78296 79758
99 «65743 «68316 «17940 78979
100 «64690 «67393 77496 078227
101 «63610 «67398 «76960 77523
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XIV. APPENDIX D, COMPARISON OF COMPOUNDING SCHEMES
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Table 14,1, Comparison of accumulated contributions

Mesn difference

Psnily income batwveen ROATC Percentage of
level in 1972 and TATC® population
0o - 1,000 $-276.00 o9
1,001 - 1,500 -134,00 .1
1,501 - 2,000 -183,00 2,7
2,001 - 2,500 =206.00 3.9
2,301 -~ 3,000 =233.00 4,9
3,001 - 3,300 -216.00 3.6
3,301 - 4,000 =252,00 7.4
4,001 - 5,000 =306.00 14,2
5,001 - 6,000 -349,00 12,2
6,001 - 8,000 -391.00 16.0
8,001 - 10,000 -467.00 9.4
10,001 - 20,000 =301,00 16.5
20,001+ -489 .00 3.2
Totsl $-308,.00 100

SROATC 1s the beneficlary's sccumulated contributions credited
to his/her account using the roll-over compounding scheme. TATC is the
beneficisry’s accumulated contributions based on the traditional
compounding scheme.
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XV. APPENDIX E. RESULTS



Table 15.1. Aggregate data for Table 7.1

Total Type=6 Total Percent of®
OAL actuarially amount of total
benefits fair benefits intergenerational intergenerational Cumulative®
in 1972 (total) transfers transfers percent

0- 1,000 6,975 174 6,801 0.11 0.1}
1,001- 1,500 43,673 3,127 40,546 0.64 0.75
1,501~ 2,000 104,007 9,010 94,997 1.51 2.26
2,001- 2,500 236,281 20,545 215,736 3.43 5.69
2,501~ 3,000 302,978 28,388 274,590 4.63 10.32
3,501~ 4,000 575,508 65,193 510,315 8.11 23.93
4,001~ 5,000 1,044,646 120,014 924,632 14.69 38.62
5,001- 6,000 887,077 107,522 779,555 12.9 51.01
6,001~ 8,000 1,190,461 147,815 1,042,646 16,57 67.58
8,001-10,000 702,368 82,856 619,512 9.84 77 .42
10,001-20,000 1,242,319 131,220 1,111,099 17.66 95.08
20,001+ 366,117 39,503 326,614 S.19 100.27

Total 7,089,706 796,421 6,293,285 100,27

2Totals may not add to 100 because of rounding.

81T



Table 15.2. Changes in the percentage of redistribution due to indexing for married, both retired
households

Gender-merged, earnings adjusted

Sex-race-distinct, carnings adjusted

Type-1 Type—é (2)-(1) Type-2 Type~5 (4)-(3)
Total fawmlly Change in Change in

incone (1) (2) percentage of 3) (4) percentage of

in 1972 Nonindexed® Indexed® redistribution lMonindexed® 1Ind redistribution
0~ 1,000 97.4 97.7 0.3 97.5 97.8 0.3
1,001~ 1,500 93.1 93.9 0.8 93.3 9.1 0.8
1,501~ 2,000 90.7 91.8 1.1 90.9 92.0 1.1
2,001~ 2,500 90.4 91.3 0.9 90.5 921.6 1.1
2,501~ 3,000 89.6 90,6 1.0 89.7 91.0 1.3
3,001~ 3,500 88,2 89.4 1.2 88.4 89.7 1.3
3,501~ 4,000 87.4 88.6 1.2 87 .6 88.9 1.3
4,001~ 5,000 86.8 88.2 1.4 87.1 88.6 1.5
S .001' 6.000 86.0 87.5 1.5 86.3 87.9 1.6
6.001" 8.000 35.5 87.1 107 8507 87.5 1.8
8,001-10,000 85.9 87.7 1.8 86.2 88.1 1.9
10,001~20,000 87.4 88.9 1.5 87.6 8.3 1.7
20,001+ 87.1 88.6 1.5 87.3 88.9 1.6

%Rav data used to calculate the percentage of redistribution for each family income
classification is available upon request.

617
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Table 15.3. Changes in the percentege of redistridbution under different
survivorship probabdbility sssumptions, nonearning tast
adjusted for married, doth retired households

Annuity-type, indexed Change in percentage
Total family of redistribdution
inconme Type=12  Type=2®  Type-3®
in 1972 (4) (3) (6) (5)=(4) (6)=(4)
0- 1,000 97.7 97.8 97.6 0.1 0.1
1,001~ 1,500 93.9 9,1 92.9 0.2 =1.0
1,501- 2,000 91.8 92.0 91.3 0.2 0.3
2,001~ 2,500 91.1 91.4 91.1 0.3 0.0
2,501~ 3,000 90.3 90.6 90.3 0.3 0.0
3,001~ 3,500 89.1 89.5 89.1 0.4 0.0
3.501" 6,000 8803 8806 880‘ 0.3 0.1
4,001~ 5,000 87.9 88.3 88.2 0.4 0.3
5,001~ 6,000 87.1 87.6 87.5 0.5 0.4
6.001" 8,000 860‘ 8608 8608 0.‘ 0.4
8,001-10,000 86.6 87.1 87.1 0.5 0.3
10,001-20,000 87.1 87.5 87.6 0.4 0.5
20,001+ 87.0 87.4 87.7 0.4 0.7
Mean 87.6 88,0 88.0 0.4 0.4

Spav data used to calculate the percentage of redistribution for
each family income classification is svailable upon request.



Table 15.4, Summary percentage point comparisons for married, both retired households by annuity
type, sex, and houschold type

Type-1 Type~-2 Type-3 Type-4 Type-5 Type-6

Two One Two One Two One Two One Two One Two One
Sarner Garner Carner GSrner SArner CArNEr CACDEr CATNEYr SArNer earner earner earner

Poorest to richest
rcentage int ga
!’mie 6
Nale
Household unit 1

-~
F 2" B
L R - )
L
OO
» W
OO
WO
(- - R ]
oo
WK s
L RN -

Highest percentage
of redistribution

Fenmale 87 90 88 90 88 90 89 91 89 92 89 92
Male 93 96 93 96 93 96 9% 96 9% 97 9% 97

Household unit 91 9% 9 9% 91 9% 92 95 92 95 92 95

Lowest percentage

of rediatribution
Fensle 78 79 79 79 79 19 81 81 81 8] 81 81
Nale 86 91 86 91 86 91 87 92 88 92 88 92
Housechold unit 83 87 83 87 84 88 85 88 85 89 86 89




Table 15.5. Nale to female differences in percentage of redistribution controlling for family income
and fanily type

Total family Type~-1 Type=-2 Type-3
income
in 1972 Female Male Difference Female Male Difference Female Male Difference
Two earner
0- 2,000 a7 9 6 88 93 +5 a8 93 +5
2,001~ 2,500 88 93 + 88 93 +5 88 93 +5
2,501~ 3,000 88 92 +4 88 92 + 88 92 +4
3,001- 3,500 84 88 + 85 88 + 84 88 +
3,501~ 4,000 81 88 ) 82 89 +7 82 89 +7
4,001~ 5,000 80 87 + 80 87 + 80 87 +
5,001~ 6,000 18 87 L) 79 87 +3 79 87 +8
6,001~ 8,000 719 86 + 80 86 16 80 86 46
8,001-10,000 80 86 4 8l 86 +5 8l 86 +
10,001~-20,000 84 87 +3 84 87 +3 84 88 +4
20,001+ 81 86 +5 82 a7 +5 82 87 +
Mean 507 503 5.5
One earner
- 2,000 90 96 +% 90 9 +6 90 96 +6
2,001~ 2,500 9 96 +6 90 96 46 91 96 +5
2,501~ 3,000 85 9% 49 86 9% +8 86 94 +8
3,001~ 3,500 84 93 9 85 93 +8 85 93 +8
3,501~ 4,000 82 92 +10 82 92 +10 82 92 +10
4,001- 5,000 83 92 49 83 93 +10 83 93 +10
5,001- 6,000 9 91 +2 9 91 +12 79 91 +12
6,001- 8,000 80 9 +11 81 91 +10 81 91 +10
8,001-10,000 b 9 +12 79 9 +2 79 91 +12
10,001-20,000 82 92 +10 82 92 +10 83 92 9
20,001+ 83 93 +10 84 93 + 84 93 +

Nean 9.6 9.2 9.0
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Table 15.6. Family type differences in percentage of redistribution controlling for family income

and sex
Type-1 Type-2 Type-3
Total family
income Tvo One Dif- Two One Dif- Two One Dif-~
in 1972 earner ecarner ference earner earner ference ecarner earner ference
Femalea .

0- 2,000 87 90 +3 88 %0 +2 88 90 +2
2,001- 2,500 88 90 +2 88 90 +2 88 91 +3
2,501~ 3,000 88 85 -3 88 86 -2 88 86 -2
3,001- 3,500 84 84 0 85 85 0 8% 85 +]
3,501~ 4,000 8l 82 +] 82 82 0 82 82 0
4,00)- 5,000 80 83 +3 80 83 +3 80 83 +3
5,001- 6,000 18 19 +1 ” 19 0 9 79 0
6,001~ 8,000 19 80 +] 80 81 +1 80 81 +]
8,001-10,000 80 9 -1 81 719 -2 81 79 -2

10,001-20,000 84 82 -2 84 82 -2 84 83 -1
20,001+ 81 83 +2 82 86 +2 82 84 +2

Nean

Males

0- 2,000 93 96 +3 93 96 +3 93 96 +3
2,001~ 2,500 93 96 +3 93 96 +3 923 96 +3
2,501~ 3,000 92 % +2 92 9% +2 92 9% +2
3,001~ 3,500 88 9 +5 88 93 +5 88 93 +5
3,501~ 4,000 88 92 & 89 92 +3 89 92 +3
4,001- 5,000 87 922 +5 87 93 +6 87 93 +6
5,001~ 6,000 87 9l 4 87 91 +4 87 91 +%
6,001- 8,000 86 9 +5 86 9] +5 86 91 +5
8,001~-10,000 86 91 +5 86 91 +3 86 91 +5

10,001-20,000 87 92 +5 87 92 +5 88 92 +4
20,001+ 86 9 +7 87 93 +6 87 93 +6

Nean
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Table 15.7. Nonindexed to indexed differences in percentage of redistribution controlling for
fanily income and household umit

Type-1 Type-2 Type-3
Non~ Dif- ton- Dif- Non- Dif-
indexed Indexed ferences indexed Indexed ferences indexed Indexed ferences
Two~earner
0= 2,000 9] 92 +1 9 92 +1 91 92 +]
2,001~ 2,500 9] 92 +] 92 93 +] 92 93 +]
2,501~ 3,000 90 9l +] 90 9 +1 90 9 +]
3,001~ 3,500 87 88 +l 87 88 +] 87 88 +1
3,501~ 4,000 86 87 +] 86 87 +1 86 87 +]
4,001~ 5,000 84 86 +2 85 86 +] 85 86 +]
5,001- 6,000 84 85 +1 84 86 +2 8 86 +2
6,001~ 8,000 83 85 *2 83 85 +2 84 86 +2
8,001-10,000 8) 85 +2 84 86 +2 84 86 +2
10,001-20,000 86 87 +1 86 87 +] 86 88 +2
20,001+ 84 86 +2 85 86 +1 85 87 +2
One-earner
0~ 2,000 9% 95 +} 9% 95 +1 9% 95 +1
2,001~ 2,500 9% 95 +] 9% 95 +1 95 95 0
2,501- 3,000 9] 92 +] 9 92 +1 9] 92 +1
3,001- 3,500 91 91 0 9 92 +1 91 92 +]
3,501- 4,000 89 2 +] 89 90 +1 89 90 +]
4,001~ 5,000 90 90 0 90 91 +1 90 9 +]
5,001~ 6,000 87 a8 +1 87 89 +2 87 89 +2
6,001- 8,000 88 89 +1 89 89 0 88 89 +]
8,001-10,000 87 89 *2 88 89 +1 88 89 +1
10,001-20,000 89 90 +] 89 90 +1 89 90 +]

20,001+ 9% 9 +] 90 91 +] 90 9l +]
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XVI, APPENDIX F, DISAGGREGATION OF THE 1937 cto 1950
REPORTED EARNINGS MEASURE
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To correctly calculate the lifetime earnings measure, the 1937-1950
sumnary taxable earnings measure had to be disaggregated into year-
specific reported esrnings measures. This vas accomplished by using the
year-specific estimated annual quarters of coverage from 1937 to 1950 and
the 1937-1950 summary taxable earnings measure. The following procedure
vsa employed to estimate the year-specific reported earnings for 1937 to
1950. PFirst, the estimated reported earnings for year i (!R!P‘) vas

calculsted by

v
i
EREP, = (:%) ( % %) (rorauso) (16.1)
11937 1

vhere chi equals the estimated quarter of coverage in year i, TEQC
equals the total estimated quarters of coversge for 1937 to 1950, v

equals the average annual earnings for full-time employee in manufac-

50
turing in year i, z willé equals the average annual earnings for
i=1937

full-time employee in manufacturing over the 1937-1950 time period, and
TOTALS0 equals the total reported earnings for the 1937-1950 time period,
as reported on the Longitudinal Exact Match File. Hence, the estimated
reported earnings are divided over the time interval proportionally to
the estimated annual quarters of coverage and average annual earnings in
manufacturing from 1937 to 1950.

Because the estimated reported earnings measures were adjusted for
the changes in average earnings over time, the sum of the estimated

reported earnings measures will not, in all likelihood, equal the total
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reported earninge reported in the longitudinal Exact Match File. The

estimation error is

50
BIAS = TOTAL3O0 - L EREP. (16.2)
i=1937

The estimation error may be positive or negative depending on the
location of the estimated quarters of coverage over the 1937-1950 time
interval. The worker's estimated reported earnings are proportionally
adjusted by the estimetion error. That is, the estimation error is
spread over the time period so as to preserve the proportion of estimated
reported earnings in year i to the total estimated reported earnings from
1937 to 1950. The proportion of estimated reported earnings in year i
(znnri) to the total estimated reported earnings from 1937 to 1950 is

represented by

lll?i

-
pnoi Ilil ""i (16.3)

i=1937

for i equal to 1937 to 1950. The adjustment factor for each year (AnJi)
is

ADJi = Ploi x BIAS (16.4)

for i equal to 1937 to 1950. Finally, the adjustment factor for each
year is used to adjust the estimated reported earnings for the same year.

Hence, the reported earnings for year i (nzri) is

REP, = EREP, + ADJ. (16.5)
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