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Abstract
Achieving long-run Social Security solvency requires addressing rising life expectancy.
Increasing the Full Retirement Age (FRA), while holding the Early Entitlement Age
(EEA) fixed, could be effective but eventually will result in replacement rates that are
viewed by many as too low. A possible policy to prop up replacement rates is to raise the
EEA, which has been age 62 for more than 40 years. However, an increase in the EEA
introduces unfairness because the variation in life expectancy across socioeconomic
groups is positively correlated with lifetime income. Using data from the Health and
Retirement Study to investigate how earnings relate to mortality risk and health
limitations, this project explores the possibility of constructing a flexible FRA that could
preserve or even enhance the progressivity of Social Security benefits. If life expectancy
were correlated with lifetime income, Social Security policy could use the AIME
(Average Indexed Monthly Earnings) to target policies that are more equitable for people
with both lower lifetime income and lower life expectancy. Unfortunately, we find that
while life expectancy is strongly correlated with AIME for men, it is only weakly
correlated for women, and when pooling the genders the correlation disappears. We then
investigate whether targeting could be done by the max AIME, which is the AIME for
single persons and the maximum of the husband‘s or wife‘s AIME for married couples.
We find that the max AIME, which is a household measure of lifetime income, could be
used for constructing a flexible FRA because it is negatively correlated with mortality
risk and also negatively correlated with other measures of economic vulnerability or
inability to work at older ages. With a flexible FRA, individuals in households with a
low max AIME would have a lower FRA than other individuals.

Introduction
Restoring long-term solvency to Social Security is the most important aspect of
retirement benefit reform. Although several factors are at play, Social Security‘s
actuarial deficit arises in part because life expectancy continues to increase (Table 1). As
a result, a 65-year-old in 1935 and a 75-year-old in 2008 had about the same number of
expected remaining years of life (Shoven and Goda 2008). Even if Social Security had
no actuarial deficit today based on current life expectancy, it would still be necessary to
address rising life expectancy in order to maintain solvency going forward.1
In considering policy options to address rising longevity, it is important to
consider their effects on the progressivity of Social Security. Some commonly
considered policy options to restore solvency to Social Security may be unfair to people
with low life expectancy. In particular, policies that cut benefits as the way to deal with
increasing life expectancy cause the replacement rate to decline over time. The
replacement rate in Social Security is not generous by international standards. Further
declines may eventually cause it to fall to a level that is viewed by many people as being
inadequate, particularly for people with low incomes who depend largely on Social
Security benefits.
A possible mechanism to offset the benefit cuts caused by a rising Full Retirement
Age (FRA), which is set in law to increase from age 66 to 67, is to raise the Early
Entitlement Age (EEA), which has been age 62 for more than 40 years. However, an
1

We note that the assumption that life expectancy will continue to rise as medical advancements are made
underpins much of the reasoning behind the need to adjust Social Security for longevity. This assumption
is a sound one, as life expectancy does not seem to be approaching its limit as of yet (Oeppen and Vaupel
2002). We do note that some research argues that the rising prevalence of obesity will offset many of these
gains (see, for example, Olshansky et al. 2005). However, we take this as further evidence that a flexible
form of longevity indexing is important, since obesity is also linked to low socioeconomic status (though
this link may be weaker now than it has been in recent decades (Zhang and Wang 2004)).

increase in the EEA has a larger adverse effect on people with lower life expectancy due to
their shorter number of expected years remaining. In addition, raising the EEA hurts people
with poor job prospects due to poor health or low skills, who have to rely on Social Security
benefits as the only source of income.
This paper focuses on the effects of Social Security benefit cuts on people with low
life expectancy, and attempts to develop a policy option that could protect replacement rates
for people in households with both low income and high mortality. While people with low
lifetime incomes clearly are a policy concern for Social Security, low family income tends
to be correlated with low life expectancy, so that those people are doubly disadvantaged.
Considerations of equity may include concern over both low annual Social Security benefits
and low lifetime benefits, due in part to low life expectancy.
To the extent that life expectancy is correlated with lifetime income, Social Security
could use the AIME (Average Indexed Monthly Earnings) to target policies. In this way,
policies could be developed that are more equitable for people with both low lifetime
income and low life expectancy.
We find that while life expectancy is strongly correlated with individual AIME for
men, it is only weakly correlated for women, and when pooling the genders the correlation
disappears. We then investigate whether targeting could be better done using a household
measure of lifetime income, rather than an individual measure. The household measure we
use is the max AIME, which is the AIME for single persons and the maximum of the
husband‘s or wife‘s AIME for married couples. We find that the max AIME could be used
for constructing a flexible FRA because it is negatively correlated with mortality risk and
also negatively correlated with other measures of economic vulnerability or inability to
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work at older ages. This approach is, by construction, well targeted to households with low
lifetime income. We also find, however, that it is well targeted to households where people
have relatively low life expectancy. With a flexible FRA, individuals in households with
lower lifetime incomes would have a lower FRA than other individuals. While everyone
could still claim benefits at the EEA, that stays at age 62, the actuarial reduction for taking
benefits at that age would be lower for people with lower lifetime income due to their
having a lower FRA.
In addition to preserving replacement rates for this vulnerable population and
addressing the equity concern for people with low life expectancies, an advantage of this
approach – introducing flexible FRA with the EEA staying at age 62 - is that it maintains
the availability of benefits at age 62. Preserving the option to retire at that age and claim
benefits protects people who are unable to work past age 62, either due to poor health or
poor labor market options and with no financial recourses to support an adequate standard of
living in the absence of Social Security benefits. A disadvantage is that some people may
choose to retire at age 62 because of the availability of benefits and their myopia as to the
advantages of postponing retirement, when their long run interests would be better served by
postponing retirement and receiving higher Social Security benefits. However, only people
with relatively long life expectancies would benefit from postponing the claiming decision.
Since in this case, their FRA will be set at a higher level, a much lower replacement rate at
the EEA may discourage them from doing so.
The paper is structured as follows. It begins by examining how the effects of some
Social Security reform options differ depending on differences in life expectancy across
demographic groups. Section two discusses issues relating to Social Security progressivity
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and life expectancy. Section three uses data from the Health and Retirement Study to
explore the correlation between AIME and life expectancy. While the correlations between
life expectancy and education, current income, and financial wealth have been explored in
other studies, we are unaware of previous studies examining the correlation with the AIME.
AIME is information that the Social Security Administration could use to construct policies
that differentiate between people with different lifetime income and life expectancy. The
correlation between AIME and disability is also explored. Section four offers a robustness
check for the AIME model by comparing it to one with demographic characteristics as
explanatory variables. Section five presents a proposal for a flexible Full Retirement Age
(FRA) based on differences in AIME. If AIME is correlated with life expectancy, a flexible
FRA with a constant EEA could mitigate the dual problems of low replacement rates at the
EEA and disparate effects of policy changes on people with both low lifetime income and
low life expectancy. We find that AIME is not correlated with life expectancy when
pooling men and women, but that a household measure of AIME, the max AIME, is
correlated. Section six discusses implications of a flexible FRA based on max AIME.
Individuals in households with a low max AIME would have a lower FRA than other
individuals. A final section concludes.

3

Benefit Cuts to Restore Solvency while Maintaining An Acceptable Replacement Rate
and Progressivity
Many policy options could deal with the effects of increasing life expectancy on
Social Security financing.2 First, the Full Retirement Age (FRA) could be raised to a higher
predetermined age, as in the 1983 Amendments when the FRA was increased from 65 to 67,
with that change taking full effect for people born in 1960 or later. Liebman, MacGuineas,
and Samwick (2005) suggest, for example, that the FRA be raised to 68. Second, the FRA
could be indexed to rise as the life expectancy of people at retirement age increases. The
1994-1996 Advisory Council on Social Security included such a measure in its
recommendations.3 Third, the FRA could remain fixed, with benefits indexed to life
expectancy, so that benefits gradually decline as longevity rises for successive cohorts
(Diamond and Orszag 2004). Other options include raising the payroll tax rate, raising the
payroll tax ceiling, adding general revenue funding, and changing the benefit formula bend
points.
Many of these policy options reduce Social Security replacement rates and would
push some low-income people relying on Social Security into poverty. If in 2008, for
example, the FRA were at age 65, Social Security benefits for a low earner would replace 84
percent of poverty line income if claimed at 62 (Table 2). Average earners would be 40
percent above the poverty threshold, while high earners would receive approximately 80
percent more that the poverty line if they claim benefits at age 62. If the FRA were to be set
at age 67, Social Security would replace only 73 percent of the poverty line income if

2

See Social Security Advisory Board (2005) for a discussion of various additional options. In addition, see
Turner (2008) for an international comparison of longevity-related reforms to Social Security systems.
3
The Advisory Council‘s report is available at http://www.ssa.gov/history/reports/adcouncil/ report/toc.htm.
The American Academy of Actuaries also advocates indexing the FRA to longevity.
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claimed at age 62. Average and high earners would receive benefits only slightly higher
than the poverty threshold. Further increases in the FRA would push the benefits of low
earners even further below the poverty line.
One option to offset benefit cuts due to a rise in the FRA is to raise the EEA. Raising
the EEA from 62 to 63 would raise the annual benefits of those claiming before age 63 due
to the actuarial adjustment, and could further raise their benefits if they worked the
additional year. People already claiming Social Security benefits at age 63 or later would be
unaffected. The effect on Social Security solvency of raising the EEA would be negligible
because on average, across the population, doing it this way does not affect the expected
lifetime level of benefits of retirees. However, raising the EEA would adversely affect
individuals who currently claim at age 62 due to poor health or poor labor market
opportunities and lack financial resources as they rely on Social Security retirement benefit
as the only source of income at this age (Zhivan et al. 2008).
Figures 1 and 2 show the effect of raising the EEA on individuals with different life
expectancies (for couples, refer to Figure A1 in the Appendix). In particular, Figure 1
shows the lifetime expected value of benefits at different ages of first receipt relative to the
lifetime expected value of benefits claimed at age 62 for groups of people with different life
expectancies.4 Figure 2 shows the ratio of lifetime expected value of benefits for groups
with different life expectancies relative to a lifetime expected value of benefits for
hypothetical individuals with a unisex life expectancy (an average of male and female life
expectancies). The adjustment for postponed retirement between ages 62 and 66 is roughly

4

An alternative measure would be the expected utility value of these benefits; however, that measure is not
attempted because it would be affected by the level of risk aversion of different demographic groups. We do
not have good information on how that varies, though some information indicates that women tend to be more
risk averse than men.
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actuarially fair on average. According to Figure 2A, on average a black male with less than
a high school degree receives almost 20 percent less over his lifetime relative to a
hypothetical individual with unisex mortality; however, this difference will increase if he
has to claim at later ages. Both Figures 1 and 2 show that for people with relatively high life
expectancy, such as white females, moving the EEA from 62 to 63 or higher raises the
lifetime expected value of benefits for those previously claiming benefits at an earlier age.
By contrast, for people with relatively low life expectancy, such as black males, the opposite
effect is found.
The effect of differences in life expectancy on policy outcomes is important because
the disparities in life expectancy across groups can be large. When groups are broken into
detailed categories by race, gender, and geographical area, the gap between the highest and
lowest life expectancies for race-county combinations in the United States is over 35 years
(Murray et al. 2006).
Furthermore, these differences have increased in recent decades, suggesting that in
the future they may be even greater than today (Meara, Richards and Cutler 2008; Schoeni
et al. 2005; Crimmins and Saito 2001; Freedman et al. 2004; Goesling 2007; Waldron 2007;
Munnell, Soto, and Golub-Sass 2008).5 Table 1, for example, shows a pattern of growing
disparities in life expectancy between whites and blacks. In 1950, black and white males
age 65 had basically the same life expectancy, but by 2003, white males at 65 had a life
expectancy two years longer than blacks.
The growing disparity in life expectancy by income has been even greater than by
race. Males aged 60 in 1972 who were in the top half of the income distribution had a life

5

Healthy life expectancy, which combines morbidity and mortality, is an indicator of expected years of life
lived in full health without disease or disability.
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expectancy 1.2 years longer than those in the bottom half. By 2001, the difference had
grown by 5.8 years (Waldron 2007).
In summary, benefit cuts to offset the effect of increasing life expectancy may
eventually lead to a replacement rate that is so low as to be socially unacceptable. One way
to address unduly low replacement rates is to raise the EEA. However, raising the EEA
would adversely affect people with low life expectancy, and the extent of the adverse effect
has increased over time due to the growing dispersion in life expectancy between income
groups. Also, raising the EEA will eliminate the only source of income for some
individuals who cannot work due to poor health or poor job prospects and lack financial
recourses at age 62. Therefore, we seek a cost-cutting policy that accomplishes several
goals: 1) keeps replacement rates acceptable while maintaining an EEA of 62; 2) addresses
differences in life expectancy; and 3) adjusts for rising life expectancy.

I.

Progressivity and the Link Between AIME and Life Expectancy
One important goal of Social Security is to reduce poverty in old age (Cohen et al.

2001). The benefit formula awards higher annual benefits, as a portion of lifetime earnings
(and thus a higher replacement rate), to individuals with low earnings. The benefit formula,
which produces the individual‘s primary insurance amount (PIA), is a nonlinear function. In
2009, it was the sum of 90 percent of the first $744 of AIME plus 32 percent of the amount
between $744 and $4,483 plus 15 percent of any remaining amount above $4,483.
Studies have shown that much of the desired redistribution from rich to poor
households is mitigated by the design of the benefits. This outcome occurs because much of
the individual redistribution occurs within households rather than between households
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(Gustman and Steinmeier 2001). At the level of the household, Social Security benefits
represent a transfer from people with high earnings to their spouses with low earnings. This
pattern is further accentuated by spousal and survivor benefits, which are higher for couples
with a large gap in earnings, i.e. those with one high-earning and one low-earning spouse.
The progressivity of Social Security benefits is offset by other factors as well.
Specifically, because benefits are paid out until death as an annuity, Social Security
transfers income from people with low life expectancy to those with high life expectancy
(Liebman 2002). This feature undermines the progressivity of the program because highincome individuals tend to have high life expectancy (Brown 2003). Cohen et al. (2001)
show that for men in particular, low mortality counteracts a large portion of the progressive
benefit formula for lower income groups. Altogether, a large literature finds little actual
redistribution of income by Social Security benefits (Gustman and Steinmeier 2001;
Liebman 2002; Coronado et al. 2000; and Brown et al. 2009).
A substantial literature investigates the link between income and life expectancy (see
Waldron 2007). In this paper, we take a slightly different approach and focus on whether
AIME is a good predictor of life expectancy. Because AIME and quarters of covered work
are data that SSA can access, these are the exact levers with which SSA could develop a
framework for a flexible FRA. A flexible FRA that varied by AIME would target people
with low lifetime income, but it could potentially also target people with low life
expectancy. We address those issues in the next section.

II.

Empirical Relationships Between AIME, Life Expectancy, and Economic

Vulnerability at Older Ages

8

Because Social Security does not have administrative data on health or education of
beneficiaries, a meaningful and useful adjustment mechanism for establishing a flexible
FRA must be a function of AIME and/or quarters of covered earnings, both of which SSA
does observe. This section, therefore, focuses on two relationships: 1) the link between
AIME and life expectancy; and 2) the link between AIME and economic vulnerability (low
wealth, disability, poor job opportunities, etc.).
To learn more about these relationships requires reliable earnings data with which to
calculate AIME, as well as health and wealth data. This information is available from the
Health and Retirement Study (HRS) and its restricted earnings data counterpart from the
Social Security Administration (SSA). The HRS is a nationally representative, biennial
panel survey of older Americans and their spouses. The survey began in 1992 with a cohort
of people born between 1931 and 1941. They were interviewed every two years from 1992
through 2006. In 1998, the HRS was expanded to include several other birth cohorts,
creating a sample of Americans over age 50. In 2004, an additional cohort of people born
between 1948 and 1953 was also added. We merge the HRS data with the Respondent
Cross-Year Summary Earnings file, which contains restricted SSA Administrative data on
quarters worked, covered earnings, and benefits received since 1951.6
From the restricted data, we calculate AIME using the Primary Insurance Amount
(PIA) formula. AIME is then indexed to the national wage, so that it is comparable across
birth cohorts. In the discussion below, note that any references to AIME refer to this ratio
of AIME to the national average monthly wage at age 62. We use the SSA-linked data to

6

When using the restricted data, it is necessary to drop individuals who did not give permission to have their
survey data linked to SSA administrative data. This is assumed to result in little to no bias.
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find out if it is possible to target individuals who may be disproportionately adversely
affected by a higher EEA due to their having lower life expectancies.
A. The sample
The analysis in this paper uses a sub-sample of individuals whose earnings records
are complete, or close to complete, for their lifetimes. The available restricted earnings data
covers the period 1951 to 2006.7 In order to get a reasonable estimate of the highest 35
years of earnings (and thus AIME), we ideally should use the 1930 birth cohort (who were
21 in 1951) through the 1944 cohort (age 62 in 2006). However, a rough approximation of
the age-earnings profile suggests that for most people, their highest 35 years of earnings
occur from age 25 to 60, assuming no earnings gaps. Because people born in 1926 are 25 in
1951, AIME measured from 1951 onwards should be reasonably accurate, even though the
first few years of adulthood are not observed. Similarly, people born in 1946 are 60 in
2006. Therefore, we take a slightly looser approach and restrict the birth cohorts to 1926 to
1946.
To ensure that AIME is calculated accurately, further restrictions are needed due to
the nature of the data. Respondents are given the opportunity over various waves of the
survey to begin and renew their permission to link SSA records with their HRS responses.
For the HRS cohort, the first permissions were granted in 1992 and have been updated in
1994, 1998, 2004, and 2006. The restricted earnings data for an individual only covers the
years prior to and including the permission year; so for individuals with a permission year of
1992 only, their earnings history stops in 1992. For those born in 1932 and earlier, this is of
no consequence, since they are already 60 years old in 1992; however, for those born after
7

The length of this period depends on the permissions for the restricted data; some of the earnings streams
stop as early as 1992. See http://hrsonline.isr.umich.edu/index.php?p=resprodinfo&iyear=1051 for more
information on the permissions years.
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1932 (of which there are many in the HRS cohort), their earnings data are incomplete. We
therefore drop individuals who are not observed to have died in the wave following their
permission year, to avoid including people with artificially low AIME.8
The sub-sample used here is further reduced. First, it excludes individuals who are
not alive at age 62. Because Social Security benefits become available at that age, our
analysis is conducted conditional on reaching age 62. Second, it excludes immigrants
(individuals born outside the U.S.), since they may have low numbers of quarters worked
due to having worked outside the U.S. before immigrating, causing the AIME to not
accurately reflect their lifetime earnings.9 Third, the sub-sample excludes single individuals
with less than 40 quarters of covered earnings and couples without a spouse with at least 40
covered quarters, who are all ineligible for Social Security benefits. Fourth, the sub-sample
excludes people who have a substantial number of quarters of work that is not covered by
Social Security. In particular, we exclude individuals whose longest self-reported tenure on
a job is more than 10 years greater than the corresponding number of years worked (total
quarters divided by four) according to their SSA record. Fifth, individuals whose selfreported longest job was with a government employer are dropped because many
government jobs are not covered by Social Security. Finally, the sub-sample excludes
individuals who report ever having been on DI or SSI.10 This group is excluded because our

8

The 666 individuals who are dropped due to insufficient earnings data, as a result of a permissions year being
too early in their working lives, are not more likely to be female, nor do they have different wealth, on average,
than the people who remain in the sample. However, they do have lower years of education and lower rates of
marriage at age 62. Our analysis could be biased towards finding no effect of being in a low AIME category,
due to the fact that we drop a lot of individuals with low AIME. Our results and conclusion are not sensitive to
dropping these individuals (see Appendix B).
9
The same could be said of any other group with sizeable non-covered earnings, such as the self-employed
and state and local government employees. However, in the interest of sample size, we make no other
restrictions.
10
To determine whether an individual has ever been on DI/SSI, we use the RAND variable ‗radiget‘ (RAND
HRS data version i). We do not use the information in the restricted SSA data regarding the type of benefits
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policy proposal assumes that the DI program – and in particular the application
requirements – would not change. Therefore, those who are on DI would presumably still
apply for and qualify for DI even if the FRA were to change. This approach does not mean
that changes to the EEA and FRA would have no impact on DI applications, since the value
of DI benefits appears relatively more valuable as the FRA rises (see Duggan et al. 2007).
However, this secondary effect is not considered in this analysis.
The resulting sample used in the estimation in Section B below contains 1,955
individuals, over 90 percent of whom are from the original HRS cohort.11 Most of the
individuals in this sample were born between 1931 and 1936, though the birth years range
from 1929 to 1946.

B. AIME and Mortality
We hypothesize that AIME and mortality are negatively related, that is, as AIME
rises, mortality falls (and life expectancy rises). This relationship is mostly due to the
positive effects of wealth, health, and their interaction.
1. Mortality at Age 70
The investigation of the relationship between AIME and mortality is complicated by
two features. First, women generally have low AIME, because of low quarters worked, low
earnings, or both. However, they tend to have higher than average life expectancy because
of their gender. Second, many workers in a given year do not have covered earnings.
Examples of workers without covered earnings are state and local government employees in

received because this would lower our sample size considerably. However, it is important to point out that the
self-reports and the benefits file show similar rates of disability coverage.
11
This amounts to 1,696 households as of wave 1 of the survey. However, the number of households is a bit
misleading, as it requires that both spouses have restricted SSA data.
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jobs with public pension plans, of which there are roughly five million, as well as federal
government employees hired before 1984 (GAO 2003).12 While the first problem is
difficult to deal with, we solve the second one by the exclusions discussed above.
We begin by examining observed mortality for our sample at age 70 and younger13
as it varies across AIME quintiles.14 We assigned all individuals to different AIME
quintiles combining women and men together based on their own or maximum AIME
between two spouses. Since women tend to earn less due to a lower level of earnings and
fewer years in the labor force, the first quintile based on own AIME predominantly consists
of women, while the fifth quintile is dominated by men. When we look at the mortality rate
by age 70 across gender we preserved the ranking, that is number of men/women in the first
and fifth quintile is not the same when we look at men and women separately.15 Table 3
shows a strong positive relationship between own AIME and life expectancy for men, as has
been found in other studies of the correlation between measures of economic status and life
expectancy. The relationship is weaker for women, but women with the highest levels of
AIME have a higher probability of survival to age 70 than do other women. The pattern
disappears, however, when men and women are pooled. The main explanation is that the
higher own AIME categories are dominated by men, and the lower categories are dominated
by women. This means that when men and women are ranked by own AIME and pooled
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In addition, some self-employed individuals may underreport earnings to the SSA. However, the nonfarm
and nonprofessional (farm and professional) self-employed began paying payroll tax in 1951 (1954), though
they contributed at a lower total rate (including the employer contribution) until 1985 (for a history of
contribution rates, see http://www.ssa.gov/OACT/ProgData/taxRates.html). We leave the self-employed in the
sample.
13
Age 70 is chosen rather arbitrarily.
14
This exercise requires a sample in which the person is observed at age 62, and is also observed as either dead
or alive at age 70 or older.
15
We preserve the ranking because we would like to demonstrate that the rule which is based on the ranking
across both sexes will work for men and women and that the relationship between mortality and AIME is
actually stronger that it is seen in the second and third columns due to pooling women and men together.
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together (Column 1), mortality is low for the bottom AIME group for two reasons: 1)
women and men have different life expectancies and 2) some of the women with low own
AIME may have a high earner husband and thus have high life expectancy due to the higher
socioeconomic status of the household. Moreover, mortality and own AIME seem to be
only weakly related.16
To address this issue, this paper calculates a new measure—max AIME. Max AIME
is the AIME for single, never-married persons and the maximum of the husband‘s and
wife‘s AIME for married persons and formerly married persons who were married
sufficiently long (ten years) so that one spouse could receive benefits based on the other
spouse‘s earnings record. Because the max AIME measure takes into account the earnings
of the other spouse, it is a household measure.
Table 3 suggests that while own AIME does a poor job of targeting, max AIME does
a fairly good job for women but less well for men in targeting people with low life
expectancy. That table shows that 11.5 percent of women in the bottom max AIME quintile
and 14.3 percent of men who were alive at age 62 have died by age 70. For women, this
percentage is substantially higher than the percentage in other quintiles. For men, the
percentage is higher for the other quintiles, except the second quintile, but the difference is
not nearly as great as for women.
Thus, because it does a better job of targeting than AIME, we use the max AIME to
rank people.17 For the most part, max AIME is own AIME for single and married males and
16

Discussing mortality of low (own) AIME men can in general be complicated by the fact that this group may
include the self-employed and government employees, who can have low covered quarters and low AIME but
long self-reported years of work and low mortality. However, we drop them from the sample, as discussed in
the text.
17
Divorced individuals are considered single. In order to have a spouse‘s AIME information, the restricted
data for both spouses must be available. For about 10 percent of married individuals, their spousal information
is not available, and they are assigned a max AIME equal to their own AIME.
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single females, and husband‘s AIME for married females.18 This is true about 90 percent of
the time (see Table A1). The max AIME ranking appears to obviate the complication of
married, non-working but well-off women. This result may occur because of the marriage
of men and women with similar characteristics, including similar life expectancies assortative mating. For these reasons, in the rest of the paper, all analyses that depend on an
AIME ranking use max AIME. In columns 2, 4, and 6 of Table 3, a clearer negative
correlation emerges between mortality at age 70 and AIME quintile. The highest and lowest
AIME quintiles seem to have the most distinct mortality shifts, while the middle groups are
more similar to each other. However, we expect to see a stronger relationship between
mortality and AIME as our sample of individuals gets older. The sample under
consideration did not reach average life expectancy for their birth cohort due to the short
panel of data.
2. Hazard Models
The problem with looking only at mortality by age 70 is that people who drop out of
the sample or who do not reach 70 by the 2006 wave are not included in the analysis above.
Ignoring this type of data censoring limits the sample size and can potentially bias the
results. A hazard model (or survival analysis), in contrast, allows for both left and right
censoring of the data, and nearly doubles the sample size: the sample size goes from 1,955
to 3,934 individuals.19
Very generally, a hazard model relates survival to a set of chosen covariates based
on whether individuals are observed to die, and if so, their ages of death. In an ideal world,

18

The ―unmarried‖ individuals‘ max AIME figure may not be their own if their spouse has been observed at
some point in the eight waves of the survey.
19
For completeness, hazard model results using the sub-sample in Section 3B.1 (Mortality at 70) are presented
in Table A4.
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a hazard model for survival conditional on being alive at age 62 would be estimated with
data containing the age of death for every individual. However, the HRS sample used here
has two weaknesses: 1) the oldest people in the sample are only 77, so the data does not
contain many deaths on which to base identification, and many people are not observed to
die (about 20 percent of the individuals in our sub-sample die); and 2) the amount of time
over which individuals are observed falls with year of birth. The model can be adjusted to
take into account these censoring issues, though the precision of the estimation is
compromised.
The first step of the hazard function analysis is to use a Kaplan-Meier estimator,
which estimates the survival function non-parametrically by maximum likelihood. The
Kaplan-Meier results can be seen graphically in Figure 3. The graph shows survival rates as
a function of time; in this case, age is synonymous with time. The lowest household income
quintile group, maxAIME_1, has persistently lower survival rates, while the highest income
quintile group, maxAIME_5, has elevated survival rates.
Next, we turn to a parametric hazard model, in which the functional form of the
underlying hazard function is fully specified the following way:

h(i,t)  exp(xi,t B)exp( t)

(1)

When  is positive, the hazard function increases exponentially with age. The hazard
function also shifts proportionately, depending on the characteristics xi,t of individual i at
time t. Similar to the existing literature on mortality modeling, we use a Gompertz
functional form for the baseline hazard (see e.g., Finkelstein et al. 2009). The model is
estimated for individuals aged 62 and older. A criticism of the Gompertz model is that it
does not estimate mortality well at older ages; however, the maximum age in our sample is
77, so this distributional assumption should be well suited to the data at hand.
16

Results of the parametric hazard model are presented in Table 4.20 The explanatory
variables of the model are confined to max AIME and quarters of work, the two key
variables known to the SSA.21 The coefficients reported in Table 4 are hazard ratios. A
hazard ratio greater than (less than) 1 indicates that the group has a higher (lower)
probability of death than the reference group. The reference category is the middle max
AIME quintile, or maxAIME_3.
In the first set of results in Column 1, we do not control for quarters of covered
earnings. These results are consistent with the summary statistics. The strongest finding is
that the bottom AIME quintile has a significantly higher rate of death than any other group.
That result is only significant at the 10 percent level, perhaps because of the limited number
of deaths that have occurred in the sample, due to the relatively low maximum age in the
sample. As people in the sample get older, we expect to have stronger relationship between
AIME and mortality. The other quintiles are relatively similar. The highest group has the
best survival rates, but the coefficient on maxAIME_5 is statistically insignificant. Using
the maximum of quarters worked (constructed analogously to the max AIME) also seems
like a promising categorization mechanism, as this variable is highly predictive of life
expectancy. However, people with low numbers of covered quarters have higher mortality
suggesting that the policy rule would involve forcing people with already longer working
lives to stay even more years in the labor force which may be an unacceptable basis for
changing the Social Security benefit rules (Haverstick et al 2008).
20

Estimates of the gamma may differ from the estimates for the population in general found in previous
literature due to sample being unrepresentative of the US population due to the scope of the research question.
In addition, we observe individuals over a very short period of time, in their 60s and early 70s, when mortality
rates are low.
21
We also experimented with using a continuous AIME variable, along with squared and cubed terms, as
opposed to quintile dummies. The quintiles proved easier to interpret in the context of the flexible FRA policy
frame.
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For completeness, results are also presented with a control for the quintile of own
covered quarters.22 The goal of adding covered quarters is to control for wealthy, nonworking homemakers, those with non-covered quarters, and high-earning individuals with
long working lives. Both of these groups are expected to have low mortality. The hazard
ratios provide evidence that this assumption is true, since the hazard ratios for
Own_quarters_1 and Own_quarters_5 are both less than 1 and statistically significant. The
hazard ratios for the AIME quintiles, however, are similar to the regression without the
control for quarters.
Altogether, the results indicate high mortality/low life expectancy for people at the
bottom of the max AIME distribution. The results also provide weak evidence that people
at the top of the max AIME distribution have relatively low mortality. These results are
consistent with an extensive literature linking mortality to income. The precision of these
results could be enhanced by using more covariates, such as gender and race. However, for
the goal of designing an FRA policy, the relevant tools are max AIME and covered quarters,
as these are the instruments available to SSA. Furthermore, despite known differences in
life expectancy across certain characteristics such as gender and race, the distributions
overlap substantially and no policy based on such characteristics would be ethically
acceptable.23
Therefore, the hazard model suggests that for the bottom max AIME quintile, a
flexible FRA might be justified based on differences in life expectancy. A more standard

22

We also experimented with including the maximum of own or spouse‘s quarters, but these results were
extremely difficult to interpret due to the high correlation between AIME and covered quarters.
23
Simple probit regressions of mortality at 70 as a function of AIME quintiles show that the low AIME groups
still have higher mortality after controlling for basic demographic characteristics.
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FRA that has a simple automatic adjustment for rising life expectancy may be relevant for
all others.

C. AIME and Vulnerability
While we are interested in understanding how AIME and mortality are linked, we
also investigate the separate but related issue of whether targeting those with low max
AIME would achieve the goal of protecting the elderly from poverty. More specifically,
this section aims to establish a connection between max AIME and economic vulnerability,
where vulnerability encompasses many dimensions such as low education, low wealth, poor
health, and health limitations to working. In other words, are we targeting the ―right‖
households when we choose those with low max AIME? We remind the reader that we
have already shown that max AIME provides better targeting than AIME when the targeting
criterion is low life expectancy.
Table 5 presents summary statistics for individuals across max AIME quintiles. For
women, it is generally true that the lowest max AIME quintile contains women who are
relatively worse off, both in terms of health and wealth. However, it is important to
remember that men represent about a third (34 percent) of the lowest max AIME quintile
and that a flexible FRA would need to take into account non-covered work, as is done in
calculating Social Security benefits. In addition to being a better predictor of life
expectancy, max AIME is as effective as own AIME in identifying vulnerable individuals
(see Appendix Table A2). In some case, max AIME is better at identifying vulnerable
women, for example, those who are unmarried or in poor health. Thus, lowest max AIME
quintile contains only 41 percent of married women and 24 percent of women in poor health
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while lowest own AIME quintile contains 85 percent of married women and only 16 percent
of women in poor health.
Table 6 shows similar statistics but at the household level. This table highlights the
fact that targeting the lowest max AIME quintile may be a way to find those with health
problems who find working difficult. Indeed, one of the more important aspects of
vulnerability for Social Security policy is health limitations to working. Individuals who are
too unhealthy to keep working, but who do not qualify for Disability Insurance, would be
most affected by any rise in the EEA. These people may be of particular concern to
policymakers looking to change the rules relating to the EEA and the FRA. Therefore, we
include results on the relationship between max AIME and health limitations to working at
one‘s EEA. Because the literature on the earnings and disability/health problems is well
established, we present only brief evidence using a multivariate framework.
The findings of this exercise mirror existing research: max AIME and health
limitations to working are indeed strongly related. Table 7 shows results of a simple probit
regression; the dependent variable is health limitations to working at age 62 (binary).24
While the model is static, the exogeneity of max AIME is a strong assumption, and the
direction of causality is difficult to argue definitively, the results still provide some support
for the contention that low max AIME and inability to work go hand-in-hand. Further
development of this model is left for future work.

III.

Hazard Model Robustness Checks

24

In the 2004 wave of the HRS survey, individuals who had reported having a health limitation to working in
the previous wave skipped this question. We therefore impute the value of this variable for these individuals.
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Although we have already demonstrated that max AIME is better correlated to
mortality than AIME, we do a further check as to how well max AIME predicts mortality
and compare predictive power of our model with max AIME relative to the predictive power
of the model with basic demographic data. To do so, we first predict the hazard rate based
on the covariates (max AIME category and own quarters worked). Then, using a randomly
generated, uniformly distributed variable (bounded between 0 and 1), each observation is
assigned a status of predicted alive or predicted dead. This exercise shows that for the most
part, at ages under 74, the frequency of actual death in the HRS is higher than the frequency
of predicted death. Therefore, the model generally under-predicts mortality, and thus overpredicts the probability of living from one period to the next.
To get an idea of the predictive power of max AIME and quarters worked as
compared to demographic characteristics, we run a similar hazard model on the same
sample using the following covariates: a gender dummy, a non-white dummy, an Hispanic
dummy, a dummy for college education, a dummy for being married at age 62, a dummy for
having fair/poor health at age 62, and total assets at age 62 (in 2006 inflation-adjusted
dollars). The results of this specification are shown in Table A3. Neither model is an exact
match to the true mortality curve, but the degree of inaccuracy is similar across the two
models, and both tend to underestimate mortality.
To summarize, the mortality model based on max AIME provides conservative
estimates of the relationship between max AIME and life expectancy, as the hazard model
generally underpredicts the mortality rate (Type II error). This is most likely due to the
small sample sizes (for example, 23 deaths out of 2,448 people observed at age 67, who
were alive at age 66), and to the fact that our AIME sample prevents us from using the top
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of the age distribution. Indeed, comparing Table 8 and Figure 4 (discussed in more detail
below), it is clear that the observed deaths in our restricted sample are only those for people
who have died relatively young. This makes an evaluation of the predictive ability of our
model very difficult. However, another explanation for the lower estimates of mortality rate
than we observe in the data could be accidental death that is not related to max AIME, thus
overstating the size of the Type II error.

IV.

A Flexible FRA
As shown above, a flexible FRA might be desirable for two reasons. First, it could

protect people in households with low lifetime earnings and thus a low max AIME.
Although this is an imperfect mechanism by which to identify such households, Section 2C
indicates that low max AIME is also correlated with health problems and difficulty working.
Second, if life expectancy is correlated with max AIME, it could also be targeted to protect
people with low life expectancy. A flexible FRA therefore could be based on the max
AIME of workers. Workers in households with lower lifetime earnings, and thus a lower
max AIME, would have their benefits calculated based on a lower FRA than would workers
with higher max AIMEs.
To determine a feasible structure for the flexible FRA policy that is based on max
AIME quintile, it is important to establish the differences in predicted mortality across max
AIME groups. This is first examined using the limited number of observed deaths in the
sample. In Table 8, the average years of life remaining from age 62, among those who are
observed to die before 2006, show that indeed even in the small sample it appears that life
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expectancy is low for the bottom group.25 Using the results of our hazard model, median
years of life remaining at age 62 are predicted. The distribution of median survival years by
max AIME quintiles are summarized in Figure 4; they differ within max AIME quintiles
due to the control for quarters worked.
Figure 4 shows that predicted life expectancy for the bottom quintile tends to be
several years below that of the other quintiles. In addition, the evidence in Section III also
suggests that the bottom max AIME quintile tends to have worse life outcomes, in terms of
wealth and health, than others. Therefore, the policy prescription laid out in this paper
focuses on building a flexible FRA around the cutoff between the lowest 20 percent of the
max AIME distribution, and everyone else.26
Figure 5 illustrates a simple example of implementing a policy rule when the FRA is
based on the ratio of max AIME to the National Average Monthly Earnings (NAME), as in
our analysis above. Low-income workers making less than 50 percent of the national wage
would be eligible to claim full retirement benefits at age 67, as in current law. The FRA
would gradually increase by month as max AIME approaches National Average Monthly
Earnings to avoid distortion at the cutoff point. Under this example, lower-income workers
would not be adversely affected by the increase in FRA, and thus would not experience a
decline in the replacement rate. The replacement rate and the level of benefits would decline
for workers with average and high AIMEs, but presumably policymakers are less concerned
about the replacement rate and level of benefits for these workers because they are more
25

This difference in life expectancy is also confirmed using the self-reported probability to living to age 75+.
The bottom max AIME quintile has an average expected probability of living to age 75 that is about 5
percentage points lower than the middle AIME groups.
26
A feasible alternative would be to use the bottom 25 percent. In addition, life expectancy will continue to
improve, so tying the FRA to increases in life expectancy could be an important element of the policy rule,
while keeping in mind the dispersion in the gains in life expectancy across income groups. Also, the minimum
replacement rate for low-income workers is an important issue since they rely heavily on Social Security, but
this issue is left for further research.
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likely to also be covered by an employer-provided pension than are workers with low AIME
(Table 2).27 This change would improve the progressivity of Social Security, but it is
beyond the scope of this paper to fully assess that effect.
The question is how well a flexible FRA policy targets the vulnerable population?
The proposed flexible FRA protects households with low lifetime income by definition as
max AIME represents average lifetime income for the households.28 Table A5 shows that
average max AIME for the household in the lowest quintile is about $13,000 while these
households have only about $97,000 total household wealth including housing at age 62
(Table 6). Raising the FRA would push these households below poverty. Unfortunately, it
is too early to say how well our proposed policy rule targets households with low life
expectancy as the oldest respondent born in 1926 reached age 80 in 2006 – the last year we
observe our sample.29 However, Table 3 demonstrates that the flexible FRA has a good
potential at doing so as about 14.3 percent of men and 11.5 percent of women who form the
households in the lowest quintile died by age 70 compared to 2.9 percent of men and 2.0
percent of women in the top quintile.
This paper leaves the proposed flexible FRA simple; the policy is meant to be a
suggestion of a possible framework for thinking about this issue. A more complete analysis
of the policy would require much more data on population mortality, as well as the actuarial
expertise of the SSA. However, the exact structure of the flexible FRA could be calibrated
so that the net effect on Social Security‘s finances would be equivalent to an across-the27

An issue that may be of concern is declining political support for Social Security if the replacement
rate for high-income workers is eroded too far.
28
There are two types of people who may have low AIME: 1) low earners and workers with volatile
employment and 2) workers who held government jobs during their working years. However, we exclude
people having government jobs from the sample.
29
According to the Social Security Administration (2006), the average male and average female alive at age 62
should expect to live to age 81 and 84 respectively. Thus, none of the households reached average life
expectancy.
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board increase in the FRA. It would also need to be structured so that people at the margin
between different FRAs based on their max AIME would not face a reduction in benefits
with a higher AIME.

V.

Implications of a Flexible FRA
The flexible FRA would for some people reduce the additional benefits received

based on working longer and retiring later because their additional work would result in
them being subject to the higher FRA. It thus would reduce the incentive to work for those
people. For this reason, it may be desirable to base the FRA on the worker‘s max AIME
calculated at age 62 or a younger age, so that work at older ages would not result in the
worker facing a higher FRA, and so that the incentive to work at older ages would not be
reduced.
In addition, it is worth noting that a flexible FRA as proposed would have a
relatively small impact on the labor force participation incentives for those with low AIME,
as their FRA would be the lowest, and perhaps rise at a lower rate as life expectancy grows
in the future. Those in the middle of the AIME distribution, for whom Social Security
benefits comprise a significant portion of their retirement income, but who would not face a
lower FRA under the flexible FRA policy rule, would have the largest incentive to keep
working. They are already the group that is most likely to work beyond their FRA (see
Table A6), so it is unclear how much more they will in fact work with a change in the FRA.
An analysis of the effects on labor force participation is beyond the scope of this paper; we
refer the reader to Mastrobuoni (2009), who provides a new look at the relationship between
labor supply and the FRA.
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Some people may see it as unfair for lower-income persons to have a lower
retirement age than those with higher incomes persons. This objection would be based on a
misunderstanding. The FRA, despite its name, has nothing to do with the age at which a
person is eligible to retire, which is age 62. All workers working past the FRA, up to age
70, see further increases in their benefits because actuarial adjustments for postponed
retirement are made up to age 70.
The political economy of Social Security reform may make it desirable that a reform
that contains negatives—benefit cuts and tax increases—also contain positives. A flexible
FRA would be a positive for low-income workers, but would make larger benefit cuts than
otherwise for high-income workers. It would increase the progressivity of Social Security,
which studies have found is at most mildly progressive.
Other household measures related to the AIME could also possibly be used for
constructing a flexible FRA. For example, instead of using the max AIME, the AIME on
which the person‘s retirement benefits were based could be used. For some couples, if their
AIMEs were similar, the retirement benefits of the spouse with the lower AIME would be
based on their AIME, rather than on the max AIME, which would be their spouse‘s AIME.
Another alternative would be to construct a family AIME, which would be based on the
combination of the husband‘s and wife‘s AIME, divided by a scaling factor. We save the
exploration of those alternatives for future work.

VI.

Conclusion
We have investigated the policy option of a flexible full retirement age (FRA) as a

way of dealing with inequities in Social Security policies arising from the large differences
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in life expectancy across groups. With a flexible FRA, future increases in the FRA to
restore solvency to Social Security would be linked to a household measure of the AIME,
with lower increases for people with lower AIME. Specifically, in this paper we have
investigated the possibility of using the max AIME, which is the AIME for a single person
and the maximum of the AIME for a husband or wife. We have shown that while the AIME
is not well targeted by life expectancy, the max AIME could be used to construct a policy
that would be targeted by life expectancy, as well as by low lifetime income.
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Table 1. Life Expectancy at Age 65
White
Men
Year
(years)
1950
12.8
1960
12.9
1975
13.7
2003
16.9
Change in life
4.1
expectancy from 1950
(4.0)
(from 1960)

White
Women
(years)
15.1
15.9
18,1
19.8
4.7
(3.9)

Black
Men
(years)
12.9
12.7
13.7
14.9
2.0
(2.2)

Black
Women
(years)
14.9
15.1
17.5
18.5
3.6
(3.4)

Sources: U.S. Department of Health and Human services (2006) and authors‘ calculations.

Table 2. Annual Social Security Benefit Claimed at the Age 62 if the FRA in 2008 Were 65
or 67
Earner type
Low earner
Average earner
High earner

FRA at 65
Benefit % of poverty
$8,721
%84
14,541
140
18,893
182

FRA at 67
Benefit
% of poverty
$7,631
%73
12,723
122
16,532
159

FRA at 69
Benefit % of poverty
$6,540
%63
10,905
105
14,170
136

Note: Following the Social Security Administration, a low earner makes 45 percent, an average 100 percent,
and a high earner 160 percent of the national average wage, which was $41.335 in 2008. The poverty
threshold for a one-person household in 2008 was $10,400.
Sources: Author‘s calculations based on U.S. Social Security Administration (2008).

Table 3. Percent of Individuals in the Sample Observed Dead by Age 70, Conditional on
Being Alive at 62
All
Men
Women
Ranking
Ranking
Ranking
by
by
by
Maximum
Maximum
Maximum
of Own &
of Own &
of Own &
Ranking Spouse's
Ranking Spouse's
Ranking Spouse's
AIME
by Own AIME (if
by Own AIME (if
by Own AIME (if
Quintile
AIME
married)
AIME
married)
AIME
married)
1 - Low
6.2%
12.2%
23.5%
14.3%
5.7%
11.5%
2
8.1%
9.4%
14.4%
15.7%
6.9%
3.6%
3
9.6%
5.8%
16.9%
8.5%
4.6%
2.9%
4
6.2%
6.9%
8.2%
10.0%
0.5%
3.6%
5 - High
6.6%
2.9%
7.1%
4.0%
0.0%
2.0%
Source: 1992-2006 HRS.
Notes: Analysis weights for the wave when the individual is age 61/62 are used. When genders are
separated, the sizes of the groups across max AIME quintiles differ.
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Table 4. Hazard Model Results, Conditional on Being Observed Alive at 62
1
2
3
Hazard
Hazard
Hazard
Variable
Ratio
Z-stat
Ratio
Z-stat
Ratio
Z-stat
maxAIME_1
1.516
1.73*
1.386 1.33
maxAIME_2
1.123
0.44
1.046 0.17
maxAIME_4
1.142
0.53
1.169 0.62
maxAIME_5
0.599
-1.86*
0.650 -1.58
Max_quarters_1
Max_quarters_2
Max_quarters_4
Max_quarters_5

2.334
1.354
0.325
0.223

4.05***
1.29
-3.03***
-3.7***

Own_quarters_1
Own_quarters_2
Own_quarters_4
Own_quarters_5
γ
Pseudo log
likelihood

0.518
0.860
0.762
0.250
0.170
8.34***
-2,997,941

0.155 7.6***
-2,885,793

-2.84***
-0.69
-1.17
-4.31***

0.166 8.17***
-2,955,566

Source: 1992-2006 HRS; analytical weights for the wave when the individual is age 61/62 are used.
Reference category is the middle quintile maxAIME_3. *, **, and *** signify significance at the 10%,
5%, and 1% level, respectively.

Table 5. Summary Statistics for Individuals by Max AIME Quintile

Max AIME
quintile
Women
1 - Low
2
3
4
5 - High
Men
1 - Low
2
3
4
5 - High

%
Married
at age
62

% with
Health
Limitation
to Working
at age 62

% with
College
Degree

%
White

% with
Fair/Poor
Health at
age 62

15
16
12
18
23

83
89
92
97
97

24
10
6
10
11

41
61
82
88
95

26
14
13
18
15

18
15
13
24
40

74
92
88
95
99

23
21
15
11
7

69
75
81
92
92

27
21
17
12
10

Source: 1992-2006 HRS.
Notes: Analysis weights for the wave when the individual is age 61/62 are used.
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Table 6. Summary Statistics for Households by Max AIME Quintile

Max AIME
quintile
1 - Low
2
3
4
5 - High

% HHs
without
College
Degree
78
77
82
72
56

% HHs
All White
81
89
90
96
98

% HHs
with No
One in
Fair or
Poor
Health at
age 62
73
80
84
81
86

% HHs with
No One with
Health
Limitation to
Working at
age 62
70
76
74
72
80

Median
Total HH
Wealth at
age 62
(2006$)
97,294
145,717
181,240
297,473
414,680

Source: 1992-2006 HRS; household level analysis weights for the wave when the individual is age 61/62
are used. Includes households of single individuals.

Table 7. Probit Results for Having a Health Limitation to Working at Age 61/62, Marginal
Effects
Without AIME controls
With AIME controls
Variable
Coefficient
z-stat
Coefficient
z-stat
Female
0.006
0.32
-0.006
-0.32
Non-white
-0.051
-1.91*
-0.065
-2.48***
Hispanic
0.045
0.75
0.021
0.37
Married at 62
-0.041
-1.76*
-0.008
-0.34
College
-0.098
-4.06***
-0.094
-3.90***
Obese at 62
0.069
3.05***
0.066
2.95***
maxAIME_1
maxAIME_2
maxAIME_4
maxAIME_5
Log Likelihood
N

0.115
0.022
0.006
-0.008
-784.9
1,768

3.34***
0.69
0.2
-0.25

-775.7
1,768

Source: 1992-2006 HRS; analysis weights for the wave when the individual is age 61/62 are used.
Regressions also include Census division fixed effects. *, **, and *** signify significance at the 10%, 5%,
and 1% level, respectively. Health limitation in Wave 7 is imputed for those having a health limitation in
Wave 6.
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Table 8. Years to Death for Those Observed to Die in the Sample
Max AIME Quintile
1 – Low
2
3
4
5 – High

Average Years of Life
Remaining at Age 62
5.94
6.30
7.25
7.40
7.45

Source: 1992-2006 HRS and authors‘ calculations;
analysis weights for the wave when the individual is age
61/62 are used.
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Figure 1A. Change in the Present Value of Social Security Benefits at age 62 as a Function
of Claiming Age, Men

Source: Author‘s calculations.
Note: Calculated for the cohort born in 1960.

Figure 1B. Change in the Present Value of Social Security Benefits at age 62 as a Function
of Claiming Age, Women

Source: Author‘s calculations.
Note: Calculated for the cohort born in 1960.
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Figure 2A. Difference in the Present Value of Social Security Benefits as a Function of
Claiming Age Relative to a Unisex Individual, Men

Source: Author‘s calculations.
Note: Calculated for the cohort born in 1960. We assume the same level of benefits. The only difference is
the difference in mortality rates.

Figure 2B. Difference in the Present Value of Social Security Benefits as a Function of
Claiming Age Relative to a Unisex Individual, Women

Source: Author‘s calculations.
Note: Calculated for the cohort born in 1960. We assume the same level of benefits. The only difference is
the difference in mortality rates.
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Figure 3. Kaplan-Meier Estimates, by Max AIME Quintile
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1.00
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group = max AIME_2
group = max AIME_4

Figure 4. Distribution of Predicted Life Expectancies Based on Hazard Model with Max
AIME by Max AIME Quintiles

Source: 1992-2006 HRS and authors‘ calculations; analysis weights for the wave when the individual
is age 61/62 are used.
Models include control for quintiles of quarters worked.
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Figure 5. Example of a Flexible FRA based on Ratio of max AIME to National Average
Monthly Earnings (NAME)

Source: Author‘s illustration.
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Appendix A: Extra Tables and Figures
Table A1. Percent of Individuals Whose Max AIME is Own AIME, by Gender and Marital
Status
Married
Unmarried
Men
97%
100%
Women
15%
88%
Source: 1992-2006 HRS.
Notes: Analysis weights for the wave when the individual is age 61/62 are used.
Unmarried includes widows and divorces.

Table A2. Summary Statistics for Individuals by Own AIME Quintile
% with
% with
%
Health
% with
Fair/Poor Married
Limitation
Own AIME
College
%
Health at
at age
to Working
quintile
Degree
White
age 62
62
at age 62
Women
1 - Low
10
93
16
85
24
2
13
88
15
66
19
3
16
90
11
63
12
4
44
94
1
63
8
5 - High
61
89
9
28
5
Men
1 – Low
2
3
4
5 – High

7
21
14
15
33

59
77
89
90
98

21
19
23
15
8

73
72
75
83
91

36
22
24
15
12

Source: 1992-2006 HRS.
Notes: Analysis weights for the wave when the individual is age 61/62 are used. Ranking for
own AIME is not separated by gender.
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Table A3. Hazard Model Results with Demographic Characteristics as Explanatory
Variables, Conditional on Being Observed Alive at 62
Variable
Hazard Ratio
Z-stat
Female
0.522
-3.93***
Non-white
1.146
0.65
Hispanic
1.294
0.66
College
1.262
0.99
Married at 62
0.693
-2.07**
Fair/poor health at 62
2.203
4.18***
Wealth at 62 (2006$)
1.000
-3.19***
γ
Pseudo log likelihood

0.173
-2,906,788

8.40***

Source: 1992-2006 HRS; analytical weights for the wave when the individual is age 61/62 are used. *,
**, and *** signify significance at the 10%, 5%, and 1% level, respectively.

Table A4. Hazard Model Results, Conditional on Being Observed Alive at 62 (Restricted
Sample used for Mortality at 70 Analysis)
1
Variable
maxAIME_1
maxAIME_2
maxAIME_4
maxAIME_5
Max_quarters_1
Max_quarters_2
Max_quarters_4
Max_quarters_5
Own_quarters_1
Own_quarters_2
Own_quarters_4
Own_quarters_5

Hazard
Ratio
1.760
1.359
1.401
0.577

2
Z-stat
2.39**
1.20
1.35
-1.84**

3

Hazard
Ratio

Z-stat

2.406
1.463
0.437
0.307

4.02***
1.57
-2.62***
-3.26***

Hazard
Ratio
1.680
1.319
1.482
0.664

0.495
0.894
0.838
0.263

Z-stat
2.14**
1.09
1.59
-1.37

-2.96***
-0.51
-0.76
-4.1***

γ
0.094
4.24***
0.089
4.08***
0.093
4.22***
Pseudo log likelihood
-2,856,643
-2,768,843
-2,814,241
Source: 1992-2006 HRS; analytical weights for the wave when the individual is age 61/62 are used.
Reference category is the middle quintile maxAIME_3. *, **, and *** signify significance at the 10%, 5%,
and 1% level, respectively.
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Table A5. The Mean Values for the Ratio of AIME to National Average Monthly Earnings
(NAME) and AIME, HRS
Max AIME
Quartile
1 – Low
2
3
4
5 – High

Ratio of AIME to
NAE

AIME

0.49
1.07
1.50
1.82
2.22

$12,695
27,662
37,666
44,579
50,570

Source: 1992-2006 HRS and authors‘ calculations.

Table A6. Labor Force Participation at Various Ages, by Max AIME Quintile
Max AIME Quintile
Age 62
Age 65
Age 67
1 – Low
40%
25%
22%
2
51%
24%
22%
3
41%
24%
18%
4
37%
17%
14%
5 – High
43%
18%
15%
Source: 1992-2006 HRS.
Notes: Labor force participation as defined in the RAND dataset version i, working part-time or fulltime. Unweighted. Sample is that used in Section 2B.
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Figure A1. Change in the Present Value of Social Security Benefits at age 62 as a Function
of Claiming Age, Couple

Source: Author‘s calculations.
Note: Calculated for the cohort born in 1960. Assume that both spouses were born in the same year.

Figure A2. Probability of Death by Age, Conditional on Being Alive One Year Earlier

Source: 1992-2006 HRS.
Notes: Analysis weights for the wave when the individual is age 61/62 are used. Results not broken down by
sex because of small sample sizes. See Table 4 for the results of hazard model.
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Appendix B: Hazard Model Results with Altered Sample
The sample used to generate the hazard model results in the main body of the paper
drops those people with missing earnings data due to an early permissions year. For
example, an HRS cohort member who is aged 52 in 1992 gives his permission for linked
Social Security records, but does not renew it in 2004. Therefore his earnings record is
incomplete, and his AIME appears artificially low because of missing years of work. To
test the effect on our results of dropping these individuals from the sample, we replace
missing data from those with early permissions years with the last observed year of
earnings, until the individual is age 65 or dies.30 A hazard model is then run on this larger
sample; the results are presented in Table B1. These results mirror closely those in reported
in Table 4. Most importantly, the high mortality of the bottom max AIME group is
replicated here.

Table B1. Hazard Model Results, Conditional on Being Observed Alive at 62 (AIME
Replaced for Early Permissions Individuals)
Variable
Hazard Ratio
Z-stat
maxAIME_1
1.418
1.36
maxAIME_2
1.215
0.75
maxAIME_4
1.132
0.48
maxAIME_5
0.776
-0.94
Own_quarters_1
Own_quarters_2
Own_quarters_4
Own_quarters_5
Γ
Pseudo log likelihood

0.512
0.851
0.747
0.246

-2.86***
-0.74
-1.25
-4.35***

0.166
-2,960,719

8.16***

Source: 1992-2006 HRS; analytical weights for the wave when the individual is age 61/62 are used.
Reference category is the middle quintile maxAIME_3. *, **, and *** signify significance at the 10%,
5%, and 1% level, respectively.

30

An alternative strategy not explored here is to use self-reported earnings data. We do not do this since
earnings data is recorded every two years in the HRS.
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