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1. Introduction

This research examines the relaionship between mortdity risk and retirement, and mortadity risk
and the propensity to take early and reduced Socid Security benefits. The main theory for
undergtanding saving behavior is the life-cycle modd (LCH). The LCH, however, can be extended to
find the optimal retirement age, and can be used to make predictions about the desire to annuitize or
equivaently, the desire to ddlay claming Socid Security benefits. According to the LCH, individuds
who expect to be exceptiondly long-lived will retire at alater age than individuas who expect to die
early because they will need greater wedth to finance more years of retirement. According to dmost
any modd of intertempora maximization, those who expect to be long lived will seethe increasein
Socid Security benefits that result from retiring at 65 rather than a 62 as being financidly advantageous
and will, therefore, delay gpplication for benefits until the age of 65. In principle the decision to retire
and the decision to take early and reduced benefits are related decisions but not necessarily the same
decison. Therefore this study examines both decisions.

The relationship between mortality risk and retirement isimportant both from the scientific point
of view and from the point of view of public policy. Data on mortdity risk provide an opportunity to
find if expectations of surviva have effects that are independent from economic effects as would be
predicted by the LCH. If we find that they do, the LCH can be used with greater confidence to
integrate studies of asset accumulation and the choice of work effort including retirement. Furthermore,
the results would be useful additions to models that forecast labor force participation by older workers:
athough such modeds may recognize that greater life expectancy will require that more resources be
devoted to the retirement years, they do not incorporate any behaviora retirement response to the
increase in life expectancy. Moreover, we can learn about unobserved tastes and perceptions by
studying cdlaming behavior. The daming of Sociad Security benefitsisasmilar decison asthat involved
in the purchase of annuities. Socid Security claming behavior provides important information about the
desire to annuitize because we understand completely the Socia Security rules and we know the
population the rules gpply to.  In contrast, with private pensions we have limited information about who
iseligible to annuitize, about the private market for annuities where pricing varies from firm to firm, and
about the characteristics of the target population.

From the point of view of public policy, understanding the relationship between retirement and
aurvivd isimportant. First, we would like to know how well prepared for extended years of retirement
are those with greater life expectancy. Second, the financid liability of the Socid Security system
depends on the detailed life expectancy of beneficiaries and on their choices in response to variaion in
life expectancy. For example, the reduction in Socid Security benefits for retirement before age 65 is
meant to be actuaridly fair. However, different individuas when grouped by observable characteristics
such as sex and marita Satus have differing life expectancies, and even holding congtant observable
characteridics, individuds have differing subjective surviva probabilities. Those who expect to survive
until extreme old age will not retire at age 62, and as a consequence they will receive higher benefits for
many years. If subjective surviva doesinfluence retirement behavior and does predict actud mortdity,
the tota Socid Security paymentsto a cohort over its lifetime will be grester than the payments
predicted from asnglelife table.
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The LCH makes a number of predictions about the claiming of Socid Security benefits before
the age of 65. As has been pointed out by Coile, Diamond, Gruber and Jousten (1999), claming of
Socid Security benefits after retirement is the same kind of decision as that involved in the purchase of
annuities. Someone who retires a age 62 has the option of taking Socid Security immediately or
ddaying daming. If someone dlays daming for ayear, financing consumption out of bequeethable
weslth, hisor her Socid Security benefit will be increased by gpproximately eight percent by claiming at
age 63. Thus, the dday involvesthe implicit margina purchase of eight percent morein Socid Security
annuities by the expenditure of ayear’s Socid Security benefits. The am of the eight percent increasein
benefit was to make the implicit purchase actuaridly fair, and as the calculationsin Coile, Diamond,
Gruber and Jousten (1999) show, thet is approximately the case for a Single mae based on population
life tables and ared interest rate of three percent.

The fact that Socid Security is gpproximately fair is not, however, the determinant of whether
someone should “purchase’ additiond Socid Security benefits by delaying dlaming: rather it is whether
expected lifetime utility isincreased. A smplelife-cycle mode makes these predictions about the
desire to annuitize or equivaently the desre to delay daming. An increase in subjective surviva should
lead to adelay. Anincrease in bequesathable wealth should aso lead to a delay because high wedth
individuas are less likely to experience aliquidity condtraint in the future. An increese in the rate of
return on dternative investments should lead to early dlaiming in that part of the cost of adday isthe
foregone investment income. High levels of basdine annuitization such as high levels of pengons should
lead to early claiming because of the substitution between various forms of annuities. Extended
discussion of these effects can be found in Hurd (2000).

Based on alife-cycle modd Coile, Diamond, Gruber and Jousten (1999) find that for
representative single men, there isa gain from ddaying daming, and the gain varies with bequeathable
wedth. Based on datafrom a 1982 survey, Coile, Diamond, Gruber and Jousten (1999) find,
however, that very few delay claming. Among those who retired before the age of 62, 81% clam
within the first month of reaching age 62, and 91% within the first year. Only three percent delay
claming Socid Security benefits until the age a which the implicit price is no longer actuaridly fair; age
65. The authors conclude that “...part of the population smply damsimmediatdy without sufficient
consderation of intertempora choiceissues” An dternative point of view, which is plausible due to the
importance of tastes and perceptions, isthat because of observable characterigtics, and unobservable
tastes and subjective beliefs it isnot optimal for most retirees to delay.

This paper uses data from survey waves one through four of the Hedlth and Retirement Study
(HRS). The gppropriate surviva expectation in an individud’s retirement choice or of the choice of
applying for Socia Security benefitsisthat person’s subjective evauation of hisor her life expectancy
(more precisely the subjective surviva curve). Inthe HRS, respondents were asked to give their
chances of surviving to target ages of 75 and 85. The data on subjective surviva probabilitiesin the
HRS have been the objects of considerable study. These variables have been shown to be good
gpproximations to population probakilities, to be interndly consstent and to co-vary with other
variablesin the same way asin other data (Hurd and McGarry, 1995; Hurd and McGarry,
forthcoming). The subjective surviva probabilities predict actud mortdity, thus we use them rather than
observations on life expectancy itself. Wefirgt relate the propengty to retire to the subjective surviva
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probabilities. Do those who expect to be exceptionaly long-lived retire later? Next, we relate the
tendency to take early Socid Security benefits to the subjective survivad probabilities. Do those with
reduced subjective life expectancy see the increase in benefits from delaying retirement past age 62 as
too smdl, inducing them to take benefits early?

Egtimating the effect of life expectancy on retirement or Socid Security cdlaiming behavior is
complicated by the correlation between economic status and mortdity. It iswell known those with
more wedlth or income tend to live longer, but because income and wedth should have independent
effects on retirement, it has been very difficult to separate their direct economic effects from their
corrdaions with mortality risk. Using areduced form probit equation, we model the probability of
retirement as a function of subjective surviva probabilities, digibility for pensions, age, wedth and wage
rates aswell as anumber of other individuad characteristics that are known to predict retirement such as
hedth status. We examine whether the subjective surviva probatilities have explanatory power for
retirement after we have controlled for indicators of socio-economic status. To mode the decision to
take early and reduced Socid Security benefits, we specify a Satistical mode that accommodates a
sequentia decison. That is, we fird study retirement and then, conditiona on retirement, the
gpplication for Socid Security benefits. Thus, among those retired we estimate the probability of taking
early and reduced Socid Security benefits as a function of wedlth, income, persond characteristics,
hedlth and subjective surviva probabilities.

2. Data

The Hedth and Retirement Study (HRS) isabiennid pane with emphasis on retirement
behavior and how it is affected by hedth status, economic status and work incentives. At basdinein
1992 the HRS had 12,652 respondents and was nationally representative of individuas born in 1931-
1941 and their spouses except for over-samples of blacks, Hispanics and FHoridians (Juster and
Suzman, 1995). This paper uses data from survey waves one through four fielded respectively in 1992,
1994, 1996 and 1998.

The HRS contains severa innovative questions about the chance of future events such as
working to age 62 and living to age 75. The data on subjective surviva probabilitiesin the HRS have
been the objects of considerable work, which has aimed to establish that in cross-section the responses
are reasonable and in pand that they predict actud mortdity. Both ams have been established: In the
HRS the subjective surviva probabilities aggregate to be very closeto life table surviva probabilities,
and they vary appropriately with known risk factors (Hurd and McGarry, 1995). For example,
smokers have lower subjective surviva probabilities than nonsmokers; the more educated and more
wesdlthy have higher subjective surviva probahilities; and those whose parents have survived to
advanced old age give higher probabilities. Between waves 1 and 2 of HRS, those who reported
lower chances of surviva did, indeed, die a a gregter rate than those who reported higher chances
(Hurd and McGarry, forthcoming). Thus the subjective surviva probabilities predict actua mortality.

The stacked data are restricted to those who are age digible (cohorts of 1931-1941 inclusive)
for atota of 35,225 observations. Thefirgt part of the andysis examines individuas who leave the
labor force between waves. To beincluded in the sample, individuas must have non-missing dataon
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their labor force status in sequential waves. We define individuds in the [abor force asthose
respondents who report working full-time or part-time or are unemployed. Respondents who are not in
the labor force in the following wave are those who are retired, partidly retired, disabled or not in the
labor force.l This selection reduces the sample to 14969. Although the response rate to the primary
variables of interest, the probability of living to age 75 (P75) and the probability of living to age 85
(P85), ishigh, individuas 66 years old and older were not queried thus the sample reduces to 12504
observations for the anadlysis usng P75 and 12426 observations for P85. Our analyses are of
retirement hazards. conditiona on labor force participation a wave t, what is the probability of not
being the labor force in wave t+1, wheret and t+1 arewaves 1 and 2, 2 and 3 or 3 and 4.

The second part of the andys's examines individuals who claim Socid Security benefits shortly
after turning age 62. We sdlect individuas who are 62.3 to 63.5 years old at the end of the interview in
wave 2, 3, or 4, who are not in the labor force and who are not recipients of Socia Security benefits
prior to age 62. We define those that take-up Sociad Security benefits at age 62 as those who claim
between the ages of 62 and 62.2 and excluding new claiming of DI. We define individuads as not
having taken up Socid Security benefits & age 62 to be individuas age 62.3 to 63.5 who clam at the
age of 62.3 or older. We do not include individuads in the sample who, over the four waves of data,
have not yet claimed Socid Security benefits because in that group we are unable to distinguish those
who are digible for benefits but have not yet dlaimed from those who are not digible2 Again, the
samples for the andyss of P75 and P85 differ dightly due to item non-response. The sample for the
anaysis of the effect of P75 on Socia Security take-up is based on 902 observations, and for the effect
of P85, is based on 898 observations.

3. Reallts

Subjective surviva probabilities have been dicited from respondentsin dl waves of the HRS.
Those less than 66 years old were asked about their chances of surviving to the target ages of 75 and
then of 85. In cross-section the subjective surviva probabilities aggregate well to life table levels as
shownin Table 1. For example, aweighted average of al age-ligible responsesto the target of 75
was 0.645 and alife table survivdl was 0.677. Thusif individuas survive with the probabilities that they
date the average surviva in the population will be very close to what the life table predicts. The cross-
section variation accords with known risk factors: for example smokers give lower probabilities and
those with higher SES give higher probabilities.

In pand the subjective probabilities predict actud mortality. Table 2 shows that between
waves 1 and 2, 183 HRS respondents died and they had given an average subjective surviva

1 The labor force status variables are based on severd questionsin the HRS including job status,
whether the respondent is working for pay, consders himsdlf retired, is looking for work, the number of
hours working per week and per year, and information on any second jobs.

2 In future work we will request the use of restricted Socid Security datathat will dlow usto makethis
digtinction.
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probability to age 75 in wave 1 of 0.45. Among the survivors the average surviva probability was
0.65. The predictive power of the subjective surviva probability remains after controlling for a number
of other risk factors (Hurd and McGarry, forthcoming).

3.1  Subective surviva and retirement

Wefirgt show that subjective surviva, as measured by ether the subjective surviva probability
to age 75, which we will cal P75, or the subjective surviva probability to age 85, which we will cal
P85 (both scaled by 100), predict retirement. Note that we will cal the departure from the labor force
“retirement” even though we know that some retirees may re-enter the labor force. The sampleis
selected to be those working at wave t, wheret may be one of HRSwaves 1, 2 or 3, and our outcome
is whether that person has lft the labor force when we observe him or her at wave t+1, wheret+1 is
one of waves 2, 3 or 4.

Table 3 shows the retirement rate as afunction of age. We classify age of the respondent as
age at t+1 because we want to relate the age at which we observe the labor force outcome to the
availability of pension income or Socid Security benefits. The retirement rates follow well-know
patterns. men have dightly lower retirement rates than women. Thereisalargeincreasein therate at
age 62. Note that with our age classification that increase is dso found a 63 because a 63 year-old
individua would have last been observed at age 61 and will have passed through the age of 62 between
thewaves. Thus any effect of Socia Security is spread over the ages of 62 and 63. Thereisaso a
high leve a age 65 mogt likely due to the delayed retirement credit and the availability of Medicare.

Table 4 shows the relationship between P75 and retirement. We have aggregated P75 into five
categories. zero, 1-49, 50, 51-99 and 100 so that we can study nonlinear effects.

The table shows that among those age 53-56 the retirement rate varied in a atisticaly significant way
with the subjective surviva probability, but that the important variation was between those with a zero
probability and those with a positive probability. We aso note that relatively few report a subjective
surviva probability of zero, just 4.7% of the sample. Among those 57-61 the results are Ssmilar,
athough the retirement probability is somewhet elevated for those with a subjective surviva probability
of 1-49. At age 62 or over the relationship between subjective surviva probability and retirement is
monotonic, but eevated retirement is mostly confined to those with surviva probabilities less than 50.

In terms of relative risk, which we define to be the retirement rate of a group exposed to some risk such
as having an elevated level of P75 divided by the average retirement rate, the effects of P75 are

greatest in the youngest age group and smallest in the oldest.

Because of the different effects of P75 on relative risk and because of the likely differing effects
of penson digihbility, we estimate probit retirement models separately over those aged 53-61 a wave
t+1 and over those aged 62 or older. We dlow for non-linearities and interactions between non-labor
income a wave t+1 and wedth a wave t+1 by defining three income and three wedth categories and
their interactions. The categories are low (lowest quartile), medium (second and third quartiles) and
high (highest quartile). In prior work we have found that pensions, particularly DB pengons, act to
reduce retirement when aworker is not yet eigible for benefits and act to accelerate retirement when
workers become digible. Thus we define variablesto indicate that aworker hasa DB plan, that a
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worker is dready eligible for benefits a wavet, that aworker becomes eligible between wavest and
t+1, or that worker isnot yet digible at wavet+1. These variables are further defined over full or
reduced benefits. In asmilar way we define indicator variables for DC plans. We messure hedlth at
wave t+1 in two ways. whether aworker has a hedlth condition that limits the type or amount of work
that he or she can do; and a self-reported five-point scale from excellent to poor. Based on prior
research we redefine the five-point scae to be a three point scale by combining excellent and very
good, and fair and poor.

Table 5 has the estimated effects on retirement as derived from probit estimation.3 For
example, in the younger age group a subjective surviva probability of zero resultsin retirement
probabilities that are about 0.039 higher than when the subjective surviva probability is 50. Reference
to Table 4 showsthat in Smple cross-tabulations the difference is about 0.105, s0 that the covariatesin
the probit have reduced the raw difference subgtantidly. Interms of relative risk, having a subjective
surviva probability of zero increases rdative risk of retirement of about 29%. Even though the
estimated coefficient on P75=0 is sgnificant and as a group the P75 categorica variables are significant
(p-vaue = 0.014, not shown), the overdl effects of P75 are not large and the pattern is not monotonic.
Over the older group the effects of P75 are more consstent: The effect of P75=0 islarger both in
absolute value and in rdative risk (33%) and, dthough not significant, the coefficient on P75 = (1-49)
indicates elevated retirement probabilities.

For clarity the wedth and income interactions are in Table 6. Greater wedlth is associated with
higher retirement rates, especidly a low income levels. The differencein retirement rates between low
wedth and high wedth is 0.09, which is an increase in rdlaive risk of 69%. Among the older group
wesdlth is associated with retirement only among those in the lowest income category, and incomeisa
very strong predictor of retirement.

In Table 5, the wage rate is margindly statigticaly sgnificant but not economicaly important, &
least compared with other predictors. For example, a doubling of the average wage rate (from $16 to
$32) would reduce the retirement rate by 0.02. DB pension availability has the expected effects on
retirement. When aworker hasa DB plan but is not yet eligible the retirement hazard is reduced by
0.053 relative to aworker who does not have a DB plan. However, if the worker was dready digible
for full benefits the retirement hazard isincreased by 0.144, so that the retirement rate of such aworker
would be 0.091 (0.144-0.053) higher than aworker lacking aDB plan.4 These are large effects
relative to an average retirement rate of 0.134. Should aworker become digible between the waves
the retirement isincreased by 0.166. Eligibility for reduced benefits has smilar but smdler effects. In
the older age group the pattern of effects of pension igibility is about the same as that for the younger
age group. Although the absolute magnitudes are large, in terms of relative risk, the magnitudes are
gmilar. Eligibility for DC pengonsincreases the retirement rate but by much less than DB pensions.

*The average vaues of the right-hand variables are shown in Appendix Table 1.

“The categorica variables on full and reduced DB benefits are mutualy exclusive, so that the
effect on aworker who is digible for both full and reduced benefitsis found from the coefficient on full
benefits only.
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Thisisto be expected because DC planstypicaly lack the strong incentives of many DB plans.

The hedlth indicators, particularly among the younger age group, have large effects. For
example the reative risk of retirement is increased by 138% when aworker has a hedlth condition that
limitswork. Self-assessed hedlth asfair or poor increases retirement among the younger age group by
0.056 but has relatively little effect in the older age group. 1t may be that the financia incentives are
such that workers of dl hedlth status leave the labor force at these older ages leaving just asmdl role
for hedth.

Our overdl concluson about the effects of the subjective surviva probability on retirement is
that workers with avery low surviva probability do leave the labor force earlier than those with
moderate or high surviva probabilities. Although the effectsin the older age group are more consstent,
the effects among the younger group accumulate over a number of years to produce substantia effects.

To illugrate the cumulative effects, Table 7 shows some smulated |abor force participation
rates based on the probit estimates. The smulations are for agroup of workers aged 52. Those with
P75 = 50 are smulated out based on the average population retirement hazards.  Those with other
vaues of P75 are amulated out based on dtered retirement hazards according to the estimated probit
effects. The resultsfor those aged 53-61 are used to age 62 and the results for those aged 62 or over
are used for older ages.

About 54.6% of workers who have an unchanging subjective surviva probability of 50 would
remain in the labor force to age 62 whereas just 44.4% of workers reporting P75 = 0 would remain at
age 62. Stated differently the relative risk of retirement by age 62 is 22% higher among those with P75
= 0 compared with those with P75 = 50. About 18.6% of workers who have an unchanging subjective
surviva probability of 50 would remain in the labor force to age 67. This surviva rate is about the
same for other levels of P75 with the exception of those with P75=0. Among that group the rate would
be 0.099. Of course the correlation between retirement and actua surviva would be greater than what
we have discussed because of the correlations between our hedth indicators and surviva. Thus
workers with a hedlth condition that limits work have reduced survival chances and leave the labor
force at elevated rates.

3.2  Supective Surviva and Claiming of Socid Security benefits

The second part of the andys's examines individuals who clam Socid Security benefits shortly
after turning age 62. Recdl that for this part of the andyss, we sdlect individuals who are 62.3 to 63.5
yearsold a the end of the interview in wave 2, 3, or 4 (timet+1), who are not in the [abor force and
who are not recipients of Socia Security benefits prior to age 62. We define those that take-up Socid
Security benefits at age 62 as those who claim between the ages of 62 and 62.2 and excluding new
cdaming of DI. Wefirst show that subjective survivd predicts the claming of early and reduced Socid
Security benefits.

Table 8 shows the relationship between P85 and Socid Security early claming rates. We
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classfy individuds by wedth quartile to hold congtant the leve of resources5 High wedth individuds
should have alower probability of early cdlaiming because high wedlth individuds are less likdly to
experience aliquidity congraint in the future. In contrast to the retirement results, the important
variaion hereis between those with absol ute certainty (P85=100) and those with P85=99 or less
overdl and a each wedth quartile. Lower claming rates are primarily confined to those with a
subjective surviva of 100. For example, among al individuas with P85=100, the claming ratesis
0.595 compared with 0.731 for individuals with P85=0. We note that respondents in the highest
wedlth quartile overal have alower claiming rate than respondentsin any of the other three wedth
quartiles.

Table 9 has the estimated effects on early and reduced Socia Security claiming as derived from
aprobit estimation. We dlow for non-linearities and interactions between totd household income and
wedlth by again defining three income and three wedlth categories and their interactions. Similar to the
retirement regressons, we include hedth satus at t+1. We dso include an indicator for whether the
individua owns stock, and whether the individuad was in the labor force in the previouswave. The
results from the probit estimation reinforce what we saw in the cross tabulations. Congdering P75 firdt,
asubjective surviva of 100 (P75=100) resultsin claming probabilities that are 0.12 lower than when
the subjective survivd probability is0.50. The results for P85=100 are smilar and result in claming
probabilities that are 0.16 percentage points lower. Reference to the cross tabulations where the
difference s 0.179, shows that the covariates have reduced the raw difference only dightly. Interms of
relative risk, P85=100 reduces the rdlative of risk of claiming early and reduced Socia Security benefits
by 22%. Although the effects of P75=100 and P85=100 on claming are sgnificantly different from
zero, asagroup, however, the overall effects of P75 and P85 are not significant.

The effects of income and wealth on the probability of claming early and reduced Socid
Security benefits are generdly smdl and not significantly different from zero. The income and wedth
interactions for the regressions with P75 are dso shown in Table 10 for clarity. At low wedth levels,
the difference between low and high income levelsis 0.043 which is a decrease in relaive risk of 6%.
At high wedth levels, the difference between low and high income levelsis 0.055 which isa decreasein
relative risk of 8%. The largest effect is the difference between low and high income a medium wesdlth
levels. Thedifferenceis0.11 percentage points which isadecrease in rdative risk of 15%.

The indicator for whether an individud was in the labor force a timet has alarge and
gatigticaly different from zero effect on claming in both the P75 and P85 regressons. In the P75
regression, shown in the first column of Table 9, individuas who were not in the labor force a timet
were 0.175 percentage points or 24% more likely to clam early Socia Security benefits than those
who were in the [abor force at timet. The results for the regresson with P85, shown in the third
column are smilar to those reported for the P75 regression.

Our overdl conclusion about the effects of subjective surviva on the probability aretired

*Here and in most of the results we will base our discussion on the results that use P85 because of a
lack of data disperson in P75: there are just two observations with P75 = 0 and in the highest wedlth
quartile.
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individual takes early and reduced Socid Security benefitsis that retired workers with a high surviva
probability are lesslikely to claim benefits early than those with moderate or low survival probabilities.
Interestingly, it was workers with avery low surviva probability thet left the labor force earlier than
those with moderate or high survival probabilities.

We can combine the effects of the subjective survival probabilities on retirement with their
effects on claming by conducting asmulation exercise. To do this we consder a population of
workers a age 52 asin the smulation reported in Table 7. Here we will just consder the case where
some have subjective surviva probability of zero, some of 50 and some of 100. We smulate out their
retirement rates to age 62, and then smulate their claiming rates based on the claiming probits as
reported in Table 9. The results of these smulationsarein Table 11. Just asin Table 7 the
participation rates at age 62 are 0.444, 0.546 and 0.510, with the implied retirement rates of 0.556,
0.454 and 0.490. Conditiona on these retirement rates the early claiming rates are 0.731 for those
with a subjective survivd rate of 50 (the population claming rate), 0.720 for those with a subjective
surviva probability of and 0.569 for those with a subjective surviva probability of 100. The overdl
effects are shown in the last column of the table. Thus we predict that in a population of 52 year-old
workers who have a subjective surviva probability of zero, about 40% will be in receipt of Socid
Security benefits within afew month of turning 62; among those with a subjective surviva probability of
50, about 33% will bein receipt of Socia Security benefits shortly after turning 62 and among those
with subjective surviva probability of 100 about 28% will be in receipt.

We view this variation in the receipt of Socid Security benefits to be rdaively large, especidly
inview of the fact that the estimations control for alarge number of socio-economic variables that are
themsdlves correlated with mortdity, and which are dso predictive of retirement. For example, hedlth
limitations on work and sdlf-assessed hedth both predict retirement and such hedth variables are
predicative of mortaity. On claming, however, the results are less congstent:  For example, athough
not Satigticaly sgnificant, the more highly educated who tend to have greater-than-average life
expectancy arelesslikely to dam. However, thosein fair or poor hedth are dso lesslikely to clam
and they have lower-than-average life expectancy.
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Table1
Average probabilities of surviving to 75 or 85

All Women Men
Age 75 Age 85 Age 75 Age 85 Age 75 Age 85
HRS subjective 0.645 0.427 0.663 0.460 0.622 0.388
probability” (0.003) (0.003) (0.004) (0.004) (0.005) (0.005)
1990 life table, wave 1 0.677 0.349 0.746 0.438 0.594 0.242

weights

" Weighted average of responses of individuals from birth years of 1931 through 1941; estimated standard
errors in parentheses. 9149 observations in wave 1.
Source: Hurd and McGarry, forthcoming

Table 2
Means of subjective survival probabilities by survivorship to wave 2

Died between waves Lived to wave 2
Subjective survival to age 75 0.45 0.65
Subjective survival to age 85 0.28 0.43
Number of observations 183 10642

Sampleisindividuals 46 to 65 in wave 1.
Source: Hurd and McGarry, forthcoming
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Table 3. Retirement rates

Mdes Females
age at t+1 observations retirement rate standard error  observations retirement rate standard error
52 127 0.07 0.02 144 0.10 0.03
53 363 0.07 0.01 297 0.09 0.02
54 459 0.09 0.01 446 0.12 0.02
55 671 0.11 0.01 592 0.15 0.01
56 709 0.11 0.01 716 0.16 0.01
57 867 0.12 0.01 788 0.12 0.01
58 780 0.10 0.01 694 0.15 0.01
59 806 0.14 0.01 734 0.18 0.01
60 739 0.17 0.01 623 0.20 0.02
61 687 0.19 0.02 632 0.23 0.02
62 646 0.36 0.02 516 0.38 0.02
63 472 0.39 0.02 412 0.44 0.02
64 274 0.36 0.03 219 0.42 0.03
65 174 0.45 0.04 168 0.57 0.04
66 94 0.38 0.05 66 0.56 0.06
67 31 0.35 0.09 23 0.35 0.10
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Table 4
Average retirement rates and subjective survival

Survival to 75 Number of observations Rate Standard error
Age 53-56 at wave t+1
0 190 0.211 0.030
1-49 415 0.101 0.015
50 1042 0.104 0.009
51-99 1629 0.117 0.008
100 806 0.110 0.011
All 4082 0.115 0.005
Age 57-61 at wave t+1
0 266 0.256 0.027
1-49 624 0.181 0.015
50 1715 0.155 0.009
51-99 2432 0.156 0.007
100 1412 0.149 0.009
All 6449 0.161 0.005
Age 62 or over at wave t+1
0 79 0.519 0.057
1-49 223 0.489 0.034
50 628 0.404 0.020
51-99 909 0.381 0.016
100 602 0.387 0.020
All 2441 0.403 0.010

Note: Based on panel observations from waves 1to 2, 2to 3 and 3to 4. Wave t+1 refers to one of waves 2,
3 or 4. Averages by surviva category significantly different at p-values of less than 0.01
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Table 5. Determinants of the probability of leaving the labor force: effects from probit estimation

Subjective survival
0
1-49
50
51-99
100
Weadlth and income
Low and low
Low and medium
Low and high
Medium and low
Medium and medium
Medium and high
High and low
High and medium
High and high
wage rate
wage rate missing
No pension
DB pension
Full benefits. not digible
dready digible
Newly digible
Reduced benefits. not eligible
Alreedy digible
Newly digible
Eligibility missing
DC pension
not digible
dready digible
Newly digible
Eligibility missng
Plan type missing
sngle
married
femae
mde
Health limits work
health poor or fair
health good
hedlth very good or excellent
age 53-56 at wave t+1
age 57-61 at wave t+1
constant

Age at wave t+1
Age 53-61 Age 62+
average = 0.134, n=10163 average = 0.393, n=2341
effect p-value effect p-value
0.039 0.009 0.130 0.044
-0.012 0.315 0.048 0.234
0.014 0.089 -0.023 0.385
0.013 0.158 -0.003 0.910
-0.090 0.000 -0.281 0.000
0.016 0.125 0.026 0.474
-0.004 0.855 0.071 0.363
-0.052 0.000 -0.287 0.000
0.033 0.003 0.021 0.542
-0.003 0.911 -0.164 0.075
0.040 0.000 -0.038 0.294
0.050 0.000 0.071 0.030
-0.000 0.807 -0.001 0.064
0.030 0.002 0.010 0.769
-0.053 0.000 -0.126 0.048
0.144 0.000 0.285 0.000
0.166 0.000 0.338 0.000
0.076 0.000 0.195 0.012
0.085 0.000 0.267 0.001
0.038 0.023 0.227 0.003
-0.054 0.000 0.024 0.569
0.026 0.262 0.028 0.623
0.046 0.086 -0.102 0.170
0.050 0.005 0.012 0.831
0.007 0.831 0.154 0.227
-0.005 0.508 0.058 0.028
-0.038 0.000 -0.056 0.012
0.178 0.000 0.260 0.000
0.056 0.000 0.038 0.261
0.005 0.529 -0.009 0.717
0.027 0.000
-0.257 0.000 -0.168 0.000

Note: t refers to one of waves 1, 2 or 3; t+1 refers to one of waves 2, 3 or 4.

medium is the second or third quartile; high is the top quartile

low isthe lowest quartile;
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Table 6
Weadlth and income effects on retirement

Wedlth
Age 53-61 at wave t+1 Age 62+ at wave t+1
Income low medium high low medium high
low -0.090 -0.052 -0.003 -0.281 -0.287 -0.164
medium 0.016 -- 0.040 0.026 -- -0.038
high -0.004 0.033 0.050 0.071 0.021 0.071

Note: low is the lowest quartile; medium is the second or third quartile; high is the top quartile

Table 7
Simulated labor force participation rates

Subjective survival

Age 0 1-49 50 51-99 100
52 1.000 1.000 1.000 1.000 1.000
53 0.946 0.971 0.965 0.958 0.959
54 0.894 0.943 0.931 0.918 0.919
55 0.837 0.906 0.889 0.871 0.871
56 0.775 0.862 0.840 0.817 0.818
57 0.717 0.820 0.794 0.766 0.768
58 0.660 0.775 0.747 0.715 0.716
59 0.614 0.741 0.709 0.675 0.676
60 0.559 0.694 0.660 0.623 0.624
61 0.501 0.639 0.603 0.566 0.567
62 0.444 0.582 0.546 0.508 0.510
63 0.335 0.463 0.448 0.423 0.419
64 0.248 0.362 0.361 0.345 0.338
65 0.187 0.288 0.296 0.287 0.278
66 0.133 0.216 0.229 0.226 0.216
67 0.099 0.170 0.186 0.186 0.175
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Table 8
Average Social Security claiming rates and subjective survival

Survival to 85 Number of observations Rate Standard error
Lowest wealth quartile
0 42 0.619 0.076
1-49 59 0.847 0.047
50 46 0.783 0.061
51-99 37 0.811 0.065
100 23 0.565 0.106
All 207 0.749 0.030
Second wedlth quartile
0 32 0.844 0.065
1-49 90 0.778 0.044
50 46 0.804 0.059
51-99 38 0.711 0.075
100 23 0.652 0.102
All 229 0.769 0.028
Third wedlth quartile
0 28 0.750 0.083
1-49 88 0.773 0.045
50 56 0.768 0.057
51-99 44 0.682 0.071
100 14 0.714 0.125
All 230 0.748 0.029
Highest wedlth quartile
0 17 0.765 0.106
1-49 77 0.649 0.055
50 42 0.738 0.069
51-99 72 0.653 0.057
100 24 0.500 0.104
All 232 0.659 0.031
All
0 119 0.731 0.041
1-49 314 0.758 0.024
50 190 0.774 0.030
51-99 191 0.702 0.033
100 84 0.595 0.054
All 898 0.731 0.015
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Table 9. Determinants of the probability of Social Security claiming: effects from probit estimation

Target age for subjective survival

75 85
effect p-value effect p-value
Subjective survival
0 -0.058 0.486 -0.011 0.840
1-49 -0.022 0.704 0.005 0.905
50 -- -- -- --
51-99 -0.018 0.654 -0.053 0.258
100 -0.119 0.005 -0.162 0.004
Wealth and income
Low and low -0.019 0.749 -0.027 0.642
Low and medium 0.029 0.599 0.025 0.641
Low and high -0.062 0.679 -0.038 0.798
Medium and low 0.024 0.683 0.027 0.644
Medium and medium -- -- -- --
Medium and high -0.083 0.095 -0.075 0.131
High and low 0.029 0.791 0.018 0.875
High and medium 0.050 0.391 0.041 0.482
High and high -0.026 0.615 -0.005 0.921
Stock owner wave t 0.022 0.519 0.014 0.697
Not in labor force wave t 0.175 0.000 0.184 0.000
Education
Less than high school 0.039 0.326 0.037 0.357
High school -- -- -- --
Some college -0.006 0.892 -0.006 0.885
College -0.054 0.234 -0.051 0.258
Femde -- -- -- --
Mde 0.027 0.393 0.032 0.319
Single -- -- -- --
Married -0.029 0.491 -0.042 0.329
Fair or poor health -0.073 0.114 -0.068 0.140
Good hedlth -- -- -- --
Very good or excellent health 0.025 0.477 0.030 0.399
Wave 2 at t+1 -0.065 0.069 -0.057 0.106
Wave 3 at t+1 -- -- -- --
Wave 4 at t+1 0.041 0.298 0.049 0.215
Constant 0.168 0.010 0.153 0.021
Number of observations 902 898
Average probability 0.731 0.731

Note: Sample between the ages of 62.3 and 63.5. Social Security claimed if benefits received between ages
the ages of 62 and 62.3

17



Table 10
Wealth and income effects on Social Security claiming behavior

Weslth
Income Low Medium High
Low -0.019 0.024 0.029
Med 0.029 0.000 0.050
High -0.062 -0.083 -0.026

Table 11
Estimated effects of subjective survival on Social Security receipt at age 62.3
Subjective survival labor force participation at  labor force participation at  rate of Social Security
age 52 age 62 receipt
0 1.000 0.444 0.400
50 1.000 0.546 0.332
100 1.000 0.510 0.279
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Appendix Table 1
Average values of right-hand variables. probit estimation of retirement

Age a wavet+1
Age 53-61 (N=10163) Age 62+ (N=2341)
Subjective survival
0 0.043 0.031
1-49 0.097 0.092
51-99 0.388 0.373
100 0.210 0.247
Weadlth and income
Low and low 0.114 0.068
Low and medium 0.109 0.120
Low and high 0.018 0.018
Medium and low 0.133 0.069
Medium and high 0.093 0.122
High and low 0.020 0.015
High and medium 0.104 0.116
High and high 0.127 0.168
wage rate 16.345 18.818
wage rate missing 0.101 0.119
DB pension 0.379 0.341
Full benefits: not digible
dready digible 0.050 0.094
Newly digible 0.029 0.078
Reduced benefits. not eigible
Already digible 0.058 0.047
Newly digible 0.024 0.033
Eligibility missng 0.048 0.054
DC pension 0.209 0.219
not digible
dready digible 0.025 0.061
Newly digible 0.015 0.030
Eligibility missng 0.044 0.054
Plan type missing 0.009 0.008
married 0.734 0.731
mde 0.499 0.528
Health limits work 0.127 0.145
health poor or fair 0.145 0.164
health very good or excellent 0.559 0.508
age 57-61 at wave t+1 0.612
constant 1.000 1.000

Note: t refers to one of waves 1, 2 or 3; t+1 refers to one of waves 2, 3 or 4. Low isthe lowest quartile;
medium is the second or third quartile; high is the top quartile.
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Appendix Table 2
Average values of right-hand variables. probit estimation of the probability of claiming Socia Security.

Target age for subjective survival

75 85
Subjective survival
0 0.038 0.133
1-49 0.095 0.350
50 -- --
51-99 0.370 0.213
100 0.227 0.094
Wealth and income
Low and low 0.112 0.111
Low and medium 0.109 0.109
Low and high 0.010 0.010
Medium and low 0.096 0.097
Medium and medium -- --
Medium and high 0.119 0.119
High and low 0.023 0.022
High and medium 0.106 0.107
High and high 0.131 0.129
Stock owner wave t 0.421 0.422
Not in labor force wave t 0.585 0.585
Education
Less than high school 0.271 0.272
High school -- --
Some college 0.178 0.178
College 0.173 0.173
Femae
Mde 0.427 0.427
Single -- --
Married 0.822 0.823
Fair or poor health 0.183 0.182
Good hedlth -- --
Very good or excellent health 0.518 0.518
Wave 2 at t+1 0.373 0.373
Wave 3 at t+1 -- --
Wave 4 at t+1 0.286 0.285
Constant 1.000 1.000

20



	P4: 
	stampTemplate: 
	pg: 1


	P5: 
	stampTemplate: 
	pg: 2


	P6: 
	stampTemplate: 
	pg: 3


	P7: 
	stampTemplate: 
	pg: 4


	P8: 
	stampTemplate: 
	pg: 5


	P9: 
	stampTemplate: 
	pg: 6


	P10: 
	stampTemplate: 
	pg: 7


	P11: 
	stampTemplate: 
	pg: 8


	P12: 
	stampTemplate: 
	pg: 9


	P13: 
	stampTemplate: 
	pg: 10


	P14: 
	stampTemplate: 
	pg: 11


	P15: 
	stampTemplate: 
	pg: 12


	P16: 
	stampTemplate: 
	pg: 13


	P17: 
	stampTemplate: 
	pg: 14


	P18: 
	stampTemplate: 
	pg: 15


	P19: 
	stampTemplate: 
	pg: 16


	P20: 
	stampTemplate: 
	pg: 17


	P21: 
	stampTemplate: 
	pg: 18


	P22: 
	stampTemplate: 
	pg: 19


	P23: 
	stampTemplate: 
	pg: 20




