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Summary

The decisionto retireisrelated to the
decision to save and to a number of other
decisions, including decisions of whento
claim Social Security benefits and what
share of assets to hold as pensions,
Social Security, and in other forms. This
article explorestherel ationships among
these various decisions and then explains
why it isimportant to take them into
account when attempting to understand
the effects of changing Social Security
and related policies on retirement out-
comes.

To understand how Social Security
benefits affect retirement behavior, and
the implications of changing such fea-
tures as the Socia Security early retire-
ment age, the Sacial Security
Administration and others have begun to
estimate and use single-equation models
of retirement. We explain why the kind
of simple model they useislikely to
provide amideading guidefor policy.
Evenif one' sprimary interest isin the
rel ationship between Social Security
policy and thedecisiontoretire, itis
important to incorporate other key
decisionsintotheanalysis.

These simple models relate the
probability of retiring to measures of
changesin the value of Socia Security
benefits when retirement is postponed.
The basic problem is that because the
omitted factors are related systematically
both to retirement outcomes and to the

measured reward to postponing retire-
ment, asimpleretirement equation
credits the effects of the omitted factors
to the included measures of changesin
Social Security benefits. New policies
will change the relationship between
retirement and the increase in the value
of Social Security benefitswith post-
poned retirement, resulting in incorrect
predictions of the effects of new policies.

When we fit single-equation retire-
ment models, we find avariety of
evidence that important behaviors have
been omitted. These modelsinclude
variables measuring the age of the
respondent. These age variables suggest
thereis asharp increase in the probabil-
ity of retirement at age 62. Thisisasign
that even though the equationsinclude
measures of the increase in the value of
Socia Security with delayed retirement,
the cause of the increased retirement
behavior at age 62 has not been included
inthemodel. In addition, the estimated
effect of a variable measuring the future
value of Social Security and pensionson
retirement suggests that if the Social
Security early retirement age were to be
abolished, more peoplewould retire
earlier rather than later—a counter-
intuitive prediction.

There is even more direct evidence of
the need for a more comprehensive
model of behavior. We show that if
individuals' preferencesfor leisuretime
were unrelated to their preferences for
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saving, then asimpleretirement equation would yield an
unbiased estimate of the effects of Social Security on
retirement. Animplication of such amodel isthat those
who retire earlier for particular reasons would also save
more for those same reasons. But when we estimate an
equation with wealth accumul ated through 1992 asa
dependent variable, together with the simple retirement
equation, we do not observe that the factors associated
with earlier retirement are also associated with higher
saving. These and related findings suggest that those who
wish to retire earlier also have a weaker preference for
saving, arelationship that isignored in the simple model
and can only be measured in amore complex model.

Still other evidence also warns of internal inconsisten-
ciesin the simple retirement equationsthat are being
estimated. Socia Security incentives are often measured
by the increment in the value of benefits associated with
deferred retirement, but the incremental value depends on
when benefits are claimed. Our findings show that those
who retire completely are claiming their benefitstoo early
to be maximizing the expected value of the benefits. Yet
the measures of Social Security benefit accrual used in
these retirement models often include the increase in the
value of benefits from deferred claiming in their measure
of the gain to deferring retirement. On the one hand,
early retirees are seen not to defer benefit acceptance
despite the actuarial advantage. On the other hand, later
retirees are said to defer their retirement in order to gain
the advantage of deferring benefit acceptance.

Our empirical analysisis based on datafrom the first
four waves of the Health and Retirement Study (HRS), a
longitudinal survey of 12,652 respondentsfrom 7,607
households with at least one respondent who was born
from 1931 to 1941. Our analysisalso useslinked pension
and Socia Security datatogether with respondents’
records from the HRS.

We also evaluate a number of specific features of
retirement models and suggest improvements. We
develop a measure of the future value of pensions and
Socia Security—the premium value—that is not subject to
aproblem plaguing other measuresin that it handlesthe
accrual of benefits under defined contribution plansvery
well. We also introduce a new definition of retirement
status that blendsinformation on objective hours worked
with subjective self-reports of retirement status. Our
findings also explore the effects of Social Security incen-
tives on partial retirement and consider the importance of
incorporating partial retirement in any study of therelation
of Social Security to retirement behavior.

I ntroduction

Researchers often analyze the relation between retire-
ment and the incentives created by pensions and Social
Security in the context of asingle-equation, reduced-form

model. Such models areroutinely used for behavioral
and policy analysis. For example, the Socia Security
Administration has contracted to use such amodel to
predict the effects of an important change in current
policy, namely, increasing the age of digibility for early
Social Security retirement benefits.

Under certain conditions, the coefficients estimated in
retirement equations for variablesindicating the future
reward from Social Security and pensions to continued
work will allow usto predict theindividual’sresponseto a
changeinthereward. For example, if people behave
according to asimplelife-cycle model and if capital
markets are perfect, the estimated relationship between
retirement outcomes and measures of the change in
wealth from Social Security or pensionswith continued
work will indicate how thesefinancial incentivesinflu-
ence retirement outcomes and how changes in these
programswill influence retirement behavior. Under other
conditions, however, those measures will not be stable
indicators. Thus, for example, if capital markets are
imperfect, so that some people areliquidity constrained,
the coefficient on a variable measuring the change in the
future value of pensions and Social Security cannot be
used to predict the effect of a changein Social Security
policy. The value of future work depends on unobserved
preferences. Conseguently, the coefficient estimated in
the retirement equation will change as policy changes.

This article examinesthe efficacy of a single-equation
approach to understanding the effects of current and
proposed Social Security policiesand changesin pensions
on retirement outcomes. We would like to determine
whether one can interpret the coefficients estimated for
variables measuring the future reward to continued work
as deep structural parameters, or whether the coeffi-
cients commonly estimated are composites that can be
expected to change as policies are changed and so are
unreliable predictors of the effects of changesin policies
on retirement outcomes.

To gain further insight into the underlying behavior, we
focus on two outcomes that are jointly determined with
retirement: accumulated wealth and the timing of benefit
claiming. Our analysisfirst sketches atheoretical
structure that generates various rel ationships between
retirement and wealth in accordance with the correlation
between leisure and time preference. We then conduct a
number of empirical teststo determine whether the
observed parameters obtained in reduced-form retirement
equations arelikely to be useful for behavioral and policy
analysis or whether it is necessary to specify and esti-
mate a structural model that specifically incorporates
tastes for leisure and time preference, incorporates
liquidity constraintsfor some, and allowstheinfluence of
preferences for retirement and saving to be separated
from the effects of future pension and Social Security
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rewards. The testsinclude an analysis of the relation
between the residuals from reduced-form retirement and
wealth equations. They also consider whether exogenous
factors symmetrically affect retirement and wealth, as
would be expected in simple modelswith uncorrel ated
tastes for leisure and time preference, and whether
particular age dummy variables continue to have signifi-
cant effects on retirement outcomes even after measures
of thetiming of Social Security and pension incentives
are specifically included in the retirement equation. Next
we consider the effects of delayed benefit claiming on
the value of future rewards to Social Security and
pensions and discuss an improved measure of the option
value of pensions and Social Security, which we call the
premium value.

Findings from these tests raise questions about using a
single reduced-form retirement equation to analyze Social
Security or pension policies. Parameters from are-
duced-form retirement model predict counterintuitively,
for example, that raising Social Security’s early retire-
ment age will increase the number of early retirements.
Although reduced-form models of retirement and wealth
accumulation can beimproved by modifying both the
measure of the retirement variable and the pension
premium variable and by incorporating measures of
liquidity constraints, theseimprovements are probably not
sufficient to allow their usein policy analysis.

The empirical analysis presented in thisarticleis based
on data from the first four waves of the Health and
Retirement Study (HRS), alongitudinal survey of a
nationally representative sample of the popul ation who
were 51 to 61 yearsold in 1992. Incentives created by
Social Security and pensions are measured using linked
data. Earnings historiesfor work through 1991 have
been obtained from the Social Security Administration for
respondentswho signed permission formsallowing their
earnings records to be used. Detailed descriptions of
pension plan provisions have been obtained from the
employers of respondents who indicated they were
covered by a pension on present or past jobs.

Measures of the accrual in pension and Social Security
valueswith continued employment play acentral rolein
any study of the relation of pensionsand Socia Security
to retirement and saving behavior. Inthisarticle, we
measure these incentives by the immediate per-period
accrual in benefits from postponing retirement by 1 year
and by what we call the premium value—the difference
between the value of potential future benefits, including
spikes in benefit accrual at early and normal retirement
ages, and the value from the basic accrual in each period.
Thus, the premium valueis positive for a person who has
adefined benefit plan but has not yet reached early
retirement age—the point at which the plan has a sharp
spike in the accrual profile at early retirement. But the

premium valueiszero for adefined contribution plan with
benefits that accrue evenly each period.

Our analysis also shows that when Social Security
incentives are computed on the assumption that respon-
dents accept benefitsimmediately upon retiring, the
calculated incentives to retire are much sharper than
when the date of benefit acceptance is timed to maximize
the present value of benefits. If covered individuals have
to claim benefitsimmediately because of, say, liquidity
constraints, then the reward to postponing retirement
(that is, continuing to work) includesthe value from
postponing benefit receipt. Infact, most of those enter-
ing retirement claim their benefitsimmediately upon
retiring. That fact raises a question about whether
liquidity constraints or other complexitiesnot reflectedin
asimple retirement model act to enhance the rewards to
immediate retirement or whether the decision to claim
benefits should be treated as independent of the decision
toretire.

Evidence from previous studies suggests that in
attempting to interpret estimated coefficientsin retire-
ment equations, it may be necessary to modify assump-
tions about perfectly operating capital markets, covered
workers understanding of the Socia Security system and
pension plans, equal valuation of own and spouse’s
benefits, and other key assumptions. Bearing these
caveats in mind, we turn first to a discussion of what has
been found in the previous literature and then to our
analysis.

What Previous Studies I ndicate
About Underlying Behavior

Studies of retirement and saving typically are conducted
independently of each other and at timesinvolveinconsis-
tent assumptions.! Most studies of saving take retire-
ment behavior to be fixed. At best, the retirement
horizon or expected retirement date isincluded as aright-
hand side variable.? Studies of retirement typically
assume that capital markets are perfect, so that saving
and consumption decisions are made in the background
and do not affect the retirement decision.® Nevertheless,
previous studies of retirement and saving contain a great
deal of information that help clarify the relation between
retirement and saving behavior.

Studies of retirement recognize that pension and Social
Security benefit formulas affect the reward to continued
work and therefore incorporate those incentives.* The
literature on saving, however, isonly now beginning to
fully incorporate the influence of pensionsand Social
Security on saving. Although Social Security and pen-
sions represent half the wealth accumulated for retire-
ment (Gustman and others 1999), many studies of saving
ignore pension and Socia Security wealth. Moreover, it
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isnot just aquestion of whether pensions and Social
Security are accounted for when analyzing saving. Even
when pensions are counted as part of wealth, fundamen-
tal questionsremain.

Gale (1998) arguesthat it isimportant to properly
measure pensions, wealth, and lifetime earnings and to
include indicators of the stage of the life cycleif oneisto
correctly estimate the pension offset in awealth equa-
tion. Consistent with an uncomplicated life-cycle model,
he finds indications of large offsets when using data from
the Survey of Consumer Finances. Yet when Gustman
and Steinmeier (1999) follow Gale's prescription and
estimate the pension offset in weal th equations using
HRS data, contrary to Gale's predictions they find very
little pension offset. Mgjor advantages of the HRS data
include the fact that pension values are estimated using
detailed descriptions of pension plans obtained from
respondent employers; lifetime earnings are estimated
using both self-reported earnings histories and earnings
histories obtained from the Social Security Administra-
tion; and since members of the sample are approaching
retirement, their lifetime earnings and lifetime wealth can
be estimated fairly accurately. Gustman and Steinmeier
(1999) find that those with pensions accumulate more
total wealth than those without pensions, holding lifetime
income and the retirement horizon constant. As aresult,
awealth equation cannot treat pensions simply as a tax-
favored method of saving that is a substitute for other
forms of saving.

Considerable progress has been made in measuring the
future value promised by apension or Social Security and
in using those measures to explain retirement or job
mobility. The“optionvalue’ of the pensionishow
Lazear and Moore (1988) and Stock and Wise (1990a
and 1990b) refer to the potential value of the pension
resulting from continued work at the firm for a number of
yearsin the future. A related measure is the difference
between the projected liability and thelegal liability of the
pension—that is, the value of a defined benefit plan that
accrues from future expected employment but is not
legally owed to the worker on the basis of employment to
date. This measureisused by Ippolito (1986) to evaluate
theimplicit pension contract. Gustman and Steinmeier
(1993 and 1995) use ameasure of pension backloading to
estimate the disincentiveto mobility from pensions. Coile
and Gruber (2000 and 2001) adopt a measure they call
the peak value, which isthe maximum found for all future
dates of retirement, and use it to eval uate retirement
incentivesfrom Social Security.

In areduced-form setting, the challenge isto properly
value current and future benefits, especially the spikesin
the pension accrual profile seen at the early and normal
retirement dates. Yet one will downplay therelative
importance of the spikesin the benefit accrual profile at

early and normal retirement ages by simply adding up the
expected future benefit for each year of future employ-
ment. For example, when benefits are simply summed, a
defined contribution planwill haveamisleadingly large
futurevalue. Inthe discussion below, wewill blend
available measures for valuing future benefits, basing our
evaluation of the expected future value of the pension or
Socia Security on the premium value. The*premium
value” differsfrom “peak value’ used by Coile and
Gruber (2000 and 2001) in that the peak value counts all
increases in benefits with continued work—and thus
continues to increase in time as benefits are accumul ated
in defined contribution plans—but the premium value
does not.

Many findingsfrom the literature rai se questions about
the behavior governing retirement and saving decisions.
People are not very well informed about the details of
their pensions. Many cannot identify what type of
pension they have (Mitchell 1988; Gustman and
Steinmeier 1989 and forthcoming). Respondents are
especially poorly informed about the location and si ze of
the spikes in pension benefit accrual s created by their
defined benefit plans, which are key determinants of the
incentives that pensions create for retirement behavior
(Gustman and Steinmeier forthcoming). Imperfect
information about pensions|leadsto two kinds of prob-
lems. Oneisthat descriptions of pensions (or Social
Security) obtained from respondents may be misleading.
For example, when respondents misidentify their type of
plan, they typically are asked follow-up questions about
the wrong type of plan. This problem can be remedied
by using linked pension and Socia Security data obtained
from employersand the Social Security Administration.
A second problem is that the respondents may be guided
intheir saving or retirement decisions by amisunder-
standing of their pensions. This problem cannot be fixed
by using better data; rather, it must be model ed.

There also are questions about the behavior that
determines when people claim their Social Security
benefits. Thereisaliterature analyzing when it is optimal
to claim benefits.® From an expected value perspective,
it isoften optimal to delay claiming benefitswhen first
eligible so asto disproportionately increase the val ue of
benefits, especially of spouse and survivor benefits.®
However, there are reasons for some people to claim
benefits before the present value is maximized. For
example, those with private information who believe that
they arelikely to die at ayounger age, or who are
(mortality) risk averse, will claim their benefitsearlier.
Models of retirement and saving should be reconciled
with observed behavior of benefit claiming.

There are many reasons why Social Security benefi-
ciaries may not delay their acceptance of benefits to the
optimal time. One possibility isthat the primary benefi-
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ciary placesless weight on spouse and survivor benefits
than on his or her own benefits, which would lead to
earlier claiming.” Another possibility isahigh discount
rate. Perhaps because they have high discount rates,
some consider themselves to be overannuitized and
liquidity constrained. A household with littleliquid wealth
will not be able to support consumption between retire-
ment and the time of first receipt of delayed benefits.
Positively correlated leisure and time preferences may
also make early claiming more likely among retirees. Or
perhaps some peopl e believe the government will pay
lower Social Security benefits than they have been
promised; such persons attach a great deal of risk to the
future payments promised by Social Security and there-
forebelieveitisin their interest to collect their benefits
as early as possible.

Itisimportant to understand claiming behavior in order
to properly measure how Social Security affects the
incentive to retire. We show below that when people
claim their Social Security benefits so asto maximize
expected value, the reward to postponing retirement is
lower than if they claim benefits as soon as they retire.
Even if benefits are claimed immediately upon retirement,
as the evidence suggests in most casesit is, retirement
and claiming behavior may not betied in the respondent’s
mind. Accordingly, retirement decisions may not be
influenced by the actuarial increase in the value of Social
Security benefitsfrom delayed claiming. Still another
possibility isthat individuals may be sophisticated enough
to understand the actuarial return to postponing benefits
but not sophisticated enough to divorce the decision to
retire from the decision to accept benefits. Thus the
extent to which Social Security creates incentives that
influence retirement outcomes depends on claiming
behavior, and the valuation of deferred Social Security
benefits in turn depends on the reason why most retirees
do not defer their benefit claims.

Among persons who are working part time and are
earning enough to be subject to the earnings test, more
are willing to postpone accepting benefits.® A person
who isworking part time and making more than the
earningstest disregard isin roughly the same actuarial
position with regard to the lost benefits as a person who
postpones benefit receipt. Both will have their future
benefits increased by a similar amount to cover their lost
benefits.

We are aware of a number of other issues affecting
the specification of retirement and saving equations.
Findings are sensitive to how retirement is measured—
based on self-reported status, hours of work, or some
combination (Gustman, Mitchell, and Steinmeier 1995;
Gustman and Steinmeier 2001). Findingswill also be
influenced by whether the partially retired are counted as

retired or not retired (Gustman and Steinmeier 1984).
We address these issues below.

Joint Determination of Retirement
and Wealth in a Simple Model

To facilitate the discussion of the relationship between
retirement and wealth, let us examine asimple yet
instructive model. Inthismodel, the consumer maximizes
alifetime utility function:

U = J'OT e u[C(t)] dt
subject to alifetime budget constraint
T
[,Chdt = WR

where C(t) is consumption at timet, W is the (constant)
wage rate, R isthe retirement age, and T is the lifetime.

Thismodel solvesfor consumption and wealth, given
the optimal retirement date. The effect of variation in the
taste for retirement on saving is then simulated by
varying the date of retirement. A more complete analysis
would includeleisurein the utility function and allow for
heterogeneity in the leisure parameter. The results
demonstrated here also hold in amore general model in
whichleisureisincludedin the utility function and retire-
ment is endogenously determined. We have done the
required calculations, and they are quite extensive. This
simplemodel, however, illustrates the major points
without undue complications.®

The Euler-Lagrange condition for thisproblemis

U'[C®)] = Ae

where A isaLagrangian multiplier that, inthisproblem, is
constant over time. Differentiating thiscondition with
respect to the retirement date R yields

oc _ 0r

Un Ct - = pt
[COI 5% 3R ©

Since U” <0, thisconditionimpliesthat 0C/0R and
J0AIOR are of opposite signs, and furthermore, since A is
constant over time, that the sign of dC/oR isuniform
over time.

Differentiating the budget constraint with respect to R
gives

T0C

—dt = W > 0
o R
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Since 0C/oR has a uniform sign over time, that sign must
be positive. Assets at any point in time before retirement
are simply the difference between the cumulative wages
and the cumulative consumption:

Alt) = Wt - f; c(t') dt

Since an increase in the retirement age uniformly in-
creases consumption over time, it must reduce the level
of assets at any point intime: 0A/OR < 0.

Implications of Heterogeneous Leisure Preferences

Suppose that different individuals have characteristics
(either observed or unobserved) that make them either
more or lessinclined to retire early. Let X, be one such
characteristic, one such that high valuesof X, are
associated with earlier retirement: oR/oX, < 0. We can
also ask what the effect of X, ison asset holdings at
sometime prior to retirement. Since X, operates indi-
rectly through the retirement age in the model above and
not directly on either assets or consumption, JA(t)/oX, =
JA(t)/oR JR/OX, >0. Holding all other things equal, a
characteristic that makes an individual moreinclined to
retire early also inducesthat individual to hold more
assets than otherwise.

A simpleinterpretationisthat if theindividual plansto
retire early, he or she will hold more preretirement assets
in order to finance the longer period of retirement without
asharp cutback in consumption. Thisfinding isnotedin
the top panel of Table 1. There, an earlier retirement is
associated with an increased level of assets at any pre-
retirement age.

Implications of Heterogeneous Time Preferences

Next, we investigate the effects of heterogeneous time
preferences, holding leisure preferences (and hence the
retirement date) constant. Without going through the
details of the derivation in the model above, it can be
shown that dA(t)/op < 0. Heuristically, anincreasein
time preference is associated in the consumption formula
with amore rapid decline in consumption over the
lifetime and, hence, with atendency to consume morein
the early years. Increased consumption in the early
years will lower the amount of accumulated savings with
agiven level of wages.

Asshown in the middle panel of Table 1, ahigher level
of time preference will have no effect on the retirement
age, given the assumption that leisure preferences are
constant. However, the higher level of time preference
will result in lower rates of asset accumulation and lower
levels of assets at any given age.

Correlated Leisure Preferences
and Time Preferences

The previous sections have examined either heteroge-
neous leisure preferences (holding time preference
constant) or heterogeneous time preferences (holding
leisure preferences constant). If the two sets of prefer-
ences were independent, then the correlation between
early retirement and higher wealth levelsthat areimplied
from the top panel in Table 1 would prevail overal. That
is, anindividual with high leisure preferenceswould be
more likely to retire early and hold more wealth. Be-
cause there is no systematic correlation with leisure
preferences, heterogeneous time preference does not
change thisrelationship, although it does spread out the
wealth distribution for agiven leisure preference. The
net result isthat allowing for both preferences but
requiring that they be independent impliesthat thereis
still a positive association between early retirement and
wealth holdings but that they are not astightly correlated
as when we considered heterogeneous leisure with a
given time preference.

However, there is no particular reason to assume that
leisure preferences and time preferences are
uncorrelated, and arguments for a correlation are rela-
tively easy to make. A high time preference is symptom-
atic of an increased desire for short-term gratification,
the“l want it now” attitude. The same desire for short-
term gratificationislikely to carry over into the leisure/
work decision, where it manifests itself as an increased
desirefor leisure. Thus, itisplausibleto arguefor a
positive correlation between time preference and leisure
preference.

The bottom panel of Table 1 gives the results of
combining heterogeneous leisure preferences with
positively associated heterogeneous time preferences.
Anindividual with high leisure preferencesismorelikely

Table 1.
Effects of leisure preferences and time preferences
on retirement and wealth

Effects on Effects on
retirement level of
Preference decision wealth
Leisure preference
Low Late Low
High Early High
Time preference
Low No effect High
High No effect Low
Positively correlated leisure
and time preferences
Leisure preference is low Late Ambiguous
Leisure preference is high Early Ambiguous
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to retire early. Because of the longer retirement period,
thereis an incentive to have higher levels of wealth in the
years leading up to retirement. However, offsetting this
finding isthefact that such anindividual islikely to have
high levels of time preference aswell. High levels of
time preference work in the opposite direction in terms of
wealth accumulation and tend to lower the level of
wealth. Which effect isdominant isa priori unclear;
hence, the wealth of individualswith high leisure prefer-
encesislabeled as “ambiguous.” The net result isthat in
this situation early retirement may be associated with
either high or low levels of wealth, and the direction of
the correlation between retirement and wealth is not
determined.

Implications

One of the purposes of this study isto find out what kinds
of models are generally consistent with the data. A
model that allowsfor individual heterogeneity in prefer-
ences for leisure but assumes that all individuals have the
same time preferences implies a negative relationship
between retirement ages and wealth levels. A dightly
more general version of thismodel, which includes both
heterogeneous |eisure preferences and heterogeneous
time preferences and allows for these preferences to be
correlated in plausible ways, can accommodate casesin
which retirement ages and wealth levels are not corre-
lated or are positively correlated.*®

A structural model that explicitly incorporatesthe
distributions of leisure and time preferencewill allow the
datato tell the story. Evidence on the relation between
wealth and retirement will provide the first piece of
evidence as to whether the story is consistent with the
simple model that must underlie areduced-form approach
if the coefficients estimated for pension and Social
Security wealth are to reflect the behavioral response to
the incentives created by those plans, or whether the
estimated coefficients are composites that will changein
valueif pension and Social Security rules are changed.
Other evidence on whether a simple reduced-form
approach is adequate for understanding the effects of
pension and Social Security policieson retirement out-
comesis also devel oped.

Data and Variables

The data used to investigate the rel ationship between
retirement and wealth come from the first four waves of
the original cohorts of the Health and Retirement Study.
The HRS began in 1992 with about 9,800 respondents
who were born between 1931 and 1941. Spouses were
also interviewed, but they are not included in the retire-
ment portion of this study unless they were born in that
time period; otherwise they would not be representative

of their respective cohorts. The study continued to
interview the respondents at 2-year intervals, and the
current study uses these interviews through 1998, which
isthelast interview available as of thiswriting.

Defining Retirement

One of the focuses of the study is retirement, whichin
the empirical analysiswewill take to be thetransition
from working in one survey year to being retired in the
next. Measures of retirement as of the survey date are
probably more precise and do not require usto infer
exactly when between two surveys an individual actually
retired. Toimplement thisdefinition of retirement,
however, we must define exactly what it means to be
working and what it means to be retired.

There are several potential ways to measure retire-
ment in the HRS, but they group into objective measures,
such as whether you have ajob in the survey week, and
subjective measures, such as whether you consider
yourself to be retired. These measures are not always
consistent. Table 2 gives cross-tabulations of two
measures: usual hours per week and self-reported
retirement status.™* The percentages along the diagonal
are instances where the two measures agree, and they
total to about 83.4 percent of the observations. For the
remaining observations, which are about one-sixth of the
total, there is disagreement between the objective mea-
sure and the self-reported retirement status.

Cases in which the respondent is working more than
would be expected with the self-reported retirement
status appear above the diagonal. Since the respondent
isworking, it isprobably not appropriateto classify him or
her as completely retired. On the other hand, an exami-
nation of numerousindividual records suggeststhat if the
respondent indicates that he or sheis partially or fully
retired, there is usually areason for the response even if
the current hours are in the full-time range. Perhaps the
respondent has worked for 60 hours per week in previous
jobs and is now working only 40 hours aweek, or in some

Table 2.
Objective vs. self-reported retirement status (as a
percentage of all observations)

Objective Self-reported retirement status

measure

(usual hours Not Partially Completely All

per week) retired retired retired observations

More than 35  47.6 2.9 0.4 50.9

1to035 3.9 3.4 0.8 8.0

0 5.5 3.2 324 41.1
Total 57.0 9.5 33.6 100.0

SOURCE: Authors’ calculations.
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cases there is a noticeable drop in earnings, suggesting an
easier job. Frequently the work history containsa
change of employer around the date the respondent says
he or she partialy or fully retired. In any case, it appears
to be sensible to treat respondents who are working but
say they are partially or completely retired as though they
are partially retired, since in most cases thereis at least
some evidence they are not working as hard as they did
at onetime.

Below the diagonal are casesin which the respondent
isworking less than would be expected with the self-
reported retirement status. One cell contains respon-
dents who claim to be not retired at all even though their
usual hours per week at their present job are below 35.
To decide whether such individuals are not retired or
partialy retired, welooked at previousjobsin thejob
history. If there were previous jobs with 35 hours of
work or more, then there is evidence of areduction of
work effort, and theindividuals are classified as partially
retired. If thereisno evidence of previous jobs with 35
or more hours per week, then there is no evidence of
lower work effort, and the respondents’ claims that they
are not retired at all are accepted. For the respondents
who claim to be not retired or partially retired but who do
not have current jobs, we look to see whether they also
claim to be unemployed and how long ago their last job
was. If they say they are unemployed and had a job
within the previous 12 months, their self-reported statusis
accepted. But for the remainder of the respondents, who
arethelarge majority of thisgroup, the claim of not being
retired is not accepted, and they are classified as being
completely retired.

In short, we are making a new definition of retirement
status based on both objective hours and subjective self-
reports. By themselves, both self-reports and objective
hours have problems. Objective measures have problems
with individualswho reducework effort while still being
above 35 hours and with individuals who have always
worked less than 35 hours. Self-reports appear to be
unreliable both for individualswho have jobsyet say they
are completely retired and for individualswho do not
have jobs yet claim to be not retired. The hybrid mea-
sure of retirement that we are using should ameliorate
these deficiencies.

Measuring Wealth

The second focus of the study is on wealth. The depen-
dent variablein wealth regressionsis defined as non-
Socia Security, nonpension wealth. The HRSwent to a
lot of trouble to gather good data on wealth, including
trying to bracket amounts for which the respondents
were unable to provide exact numbers. The quality of
the data both reduces the need for imputation and
probably increases the accuracy of the imputations that

are made, increasing the accuracy of the wealth mea-
sures. We use values imputed by the HRS where
required information on wealthismissing.

Pensions and Socia Security together account for
more than half the total wealth of respondentsto the
HRS (Gustman and Steinmeier 1999). Incentives for
retirement are calculated by considering the changesin
Social Security and pension wealth associated with
additional work. Pension incentives are estimated from
the matched pension plan formul as obtained from the
employers for covered HRS respondents. The pension
plan descriptions were coded by HRS staff, and the plan
values are cal cul ated from those descriptions using the
reported wage and projecting it backward using the
general wage growth rates. Social Security incentives
are estimated from the earnings in the Social Security
record, with earnings after 1991 projected using the
Social Security assumptions about real wage growth
rates.

For respondents whose Social Security records could
not be obtained, we impute the record before 1991 using
information in the HRS main survey. Respondents were
asked about the starting date on their current job, starting
and ending datesfor their last job (that is, the job last held
by those not working in 1992), starting and ending dates
for the previous 5-year job held before the current or last
job, and the starting and ending dates for up to two other
pension-covered jobs. Respondents were also asked
about earnings at these dates. In addition, the survey
asked respondents in wave 3 about the date of entry into
the labor force, how many years they worked before the
date the previous job was secured, and the dates that the
individual wasinjobsnot covered by Social Security.
Wage profiles are forced through all years when the
individual implied he or shewasworkinginjobscovered
by Socia Security, with valuesfor missing years pro-
jected backward off the profiles on the basis of experi-
ence and education.*? From the Social Security earnings
record (either actual or imputed if missing), we calculate
the respondent’s average indexed monthly earnings
(AIME) amount and from that the Social Security benefit
to which the respondent is entitled (the primary insurance
amount, or PIA). The benefit amounts, in turn, are used
to calculate the value of Social Security and the incen-
tivesfor retirement arising from Social Security.

The main problem in wealth regressions is one of
scale. If wedlthisentered in alinear format as a depen-
dent variable, the wealth regressions are likely to be
dominated by respondents with high levels of wealth. If
instead wealth is entered in alogarithmic format, thereis
the problem of what to do with respondents who have
zero or negative wealth. These problems can be avoided
by using as the dependent variable the level of wealth as
a percentage of potential wealth, which can be measured
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asthereal value of lifetime household earnings. Lifetime
earnings, in turn, can be measured fairly accurately from
the Social Security earnings records that were collected
as part of the survey. For instances in which earnings

Chart 1.
Patterns of accruals

High accrual in initial survey

are masked by the Social Security earnings maximum or
were not recorded because the respondent wasin a Present value

noncovered job, actual earnings can beinferred, abeit

approximately, from the respondent’s reported earnings.®® —

Theresulting dependent variable, which should lie
between zero and one, should not be severely affected by
scale. Roughly speaking, this approach treats a house-
hold that has $100,000 in assets out of $2,000,000in
lifetime earnings as being in approximately the same
situation as a household that has $25,000 in assets out of

$500,000in lifetime earnings.*

Most of the explanatory variablesin this study are
fairly straightforward, and Box 1 includes a short descrip-
tion of selected variables. A few variables, however,

| I
Initial survey date Next survey date

merit additional discussion, the most important being
those that relate to the incentives that pensions and Social
Security provide either to keep on working or to retire.
The first two of these variables measure the increases High accrual in final survey

in the present values of future pension and Socia Secu-
rity benefits that come with continued work. They are
usually called the pension and Social Security accruals.
If we plot the present value of pensions and Social
Security as afunction of retirement, asin Chart 1, the
slope of the present-value line is a measure of the

accrual at any pointintime.

Since we are looking at the probability of retiring in the
period between one survey and the next, two accruals
arerelevant. Inthe top panel of Chart 1, the respondent
has alarge accrual in theinitial survey year (initial year
after theinitial survey date) but asmall accrual in the

Present value

second survey year (second year after theinitial survey , ,
date). Such anindividual would have ahighincentiveto Initial survey date Next survey date
delay retirement until after theinitia survey year but no

Age

Age

Box 1.
Partial list of variables

Wealth
Earnings
Social Security value

Pension value

Married

Health

Children

Word recall

Share of lifetime household earnings

Reduced hours
Laid off from initial job

Nonpension, non-Social Security wealth as of 1992

1992 earnings (amounts < $100 disregarded)

Household Social Security wealth, assuming spouse works
to expected retirement age

Pension value as of 1992

Binary variable for being married in the initial year

Binary variable for fair or poor health in initial year

Binary variable for at least one child

Number of words recalled in second attempt

Respondent’s share of sum of lifetime earnings of respondent
and spouse (as of 1992)

Binary variable if respondent can reduce hours in the current job

Binary variable if respondent was laid off from initial job during
the period
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additional incentivesto further delay. Thus high accruals
intheinitial survey year should increase retirement during
the period.

This result contrasts with the bottom panel of Chart 1,
which illustrates alarge accrual during the second survey
year. Inthis case, the respondent will have alarge
incentive to delay retirement until after the second survey
year, and alarge accrual in that year should be associ-
ated with lower retirement. If the accruals were similar
in both years, the respondent would have no particul ar
incentive or disincentiveto retire during the period,
suggesting that the positive effects of an accrual during
the first survey year should be of roughly the same
magnitude as the negative effects of an accrual during
the second.

Socia Security and pensions may also provide addi-
tional incentivesto continue employment into future years
that are not necessarily captured by the accruals at either
the start or the end of the period over which we are
measuring retirement. An example would be apension
that increases sharply in value a couple of years after the
end of the second survey year. In this case, a respondent
might delay retirement not because the current accruals
are high but because of the prospect of a higher pension
if he or she waits until the sharp increase in value. This
ideaiscalled “option value” by Lazear and Moore (1988)
and Stock and Wise (1990a and 1990b) and “ peak value”
by Coile and Gruber (2000 and 2001). However, neither
measure quite embraces the idea that we are trying to
capture, which is the potential of a future extra bonus on
top of any current accruals. For instance, both the option
value and the peak value would increase more or less
indefinitely for defined contribution
plans, and yet these plansin general

accruing value indefinitely at its current rate, and the solid
line givesthe actual value of the pension. The premium
isthe maximum vertical difference between the solid line
and the dashed line. In this case, the pension jumps
notably several years after the current age, perhaps
when the respondent becomes eligible for early retire-
ment and as a result can obtain benefits under a more
favorable formulathan before. Asillustrated in the chart,
the premium is a measure of the extra value of the
pension beyond the valueimplied in the current accrual .

Note that a defined contribution plan that increases
steadily in valuewill have azero premium value, since
there are no future benefits in this type of plan that are
not evident in the current accrual rate. Social Security
benefits can also have these premium valuesiif the
benefit increases for delaying benefits are more than
actuarially fair. Such isfrequently the case for married
respondents whose spouses will be collecting benefits
based on the respondents’ earnings.

The distributions of accrualsand premium valuesfor
both Social Security and pensions are shown in Table 3.
The observations are for individualsin pairs of successive
surveys. Since there are four surveys, each respondent
can have up to three observations; other restrictions are
noted later in this section. We refer to the first survey of
any pair as the “first survey year” and the second survey
of the pair as the “next survey year.” The accruals are
measured at both survey dates, as suggested by Chart 1.
A high accrual in the first survey date and alow accrual
in the next survey date would signify that effective
compensation dropped over the 2-year period, and that
should encourage retirement. The opposite would be true

are not perceived to provide a strong
incentive to retire at any particular
time.

For this reason, we are introducing
anew measure of future incentives
that we call the “premium value.” To
calculate this measure, for each
future year we calculate the value of
the pension and compare it with the
value the pension would haveif the
current accruals continued until the
future year. The premium value,
which is analogous to the measure
used in Gustman and Steinmeier
(1993 and 1995), issimply the
maximum of the present value of
these differences. The premium
valueisillustrated in Chart 2. The
solid white line gives the amount that

Chart 2.
Premium values

Present value

Premium
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Age
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if the accrual on the next survey date was higher than on
the first survey date. The premium values are measured
at the later of the two survey dates, because it is presum-
ably the premium at that time that would induce respon-
dentsto delay retirement. Both the accruals and
premium values are expressed as a percentage of current
earnings. Presumably the incentives from pensions and
Social Security to continue working are more related to
the percentage by which they increase regular earnings
than they are to the absolute values of the amounts.

Pension and Social Security accruals each average
around 6 percent to 8 percent of current earnings, but the
variation in pension accrualsis almost twice as much as
for Social Security accruals. The variation isimportant
because if the estimated effects are the same, the
differential impact of the accruals on retirement behavior
for the respondents is related to the variance of the
accruals and not necessarily to the mean. With regard to
the premium values, when averaged across the whole
population, the premiumisactually higher for Social
Security than for pensions, at 18 percent compared with
11 percent, but again the variation in premium values for
pensionsis somewhat greater than for Social Security.
Part of the difference in means comes from the fact that
over four times as many respondents have Social Secu-
rity premium values as have pension premium values. |If
welook only at respondents with positive premium values
(see Table 3), both the mean and variation of the pension
premium values are much higher than for the Social
Security premium values.

Thefinal dataissueisthe derivation of the sampleto
be analyzed from the observations in the data set (see
Table 4). The HRSinterviewed 12,652 respondentsin
theinitial wavein 1992, and by
1998 the survey had con-

theindividual reports apension on the current job, we
require that the pension be included in the employer-
provided pension file. We makethislast requirement
because the respondent interview provides avery poor

Table 3.
Accruals and premium values for pensions and
Social Security (as a percentage of current earnings)

ducted almost 45,000 inter-
viewswith thoseindividuas.

However, only the respondents
born between 1931 and 1941

are a representative sample,
and imposing that restriction
eliminates about a quarter of
the interviews. We require
that theindividual beinitially
not retired, that is, working full
time, which leaves about
18,000 observations. We
require usable age and earn-
ingsfiguresand—if the
respondent is married—that

Source of Standard  Percentage with
accrual Mean deviation nonzero values
Accruals at the start of the period
Pension 8.5 27.6 42.7
Social Security 6.1 114 78.0
Combined 14.6 29.8 85.2
Accruals at the end of the period
Pension 6.6 23.1 43.9
Social Security 5.6 10.8 80.0
Combined 12.2 254 86.6
Premium values for all respondents
Pension 10.6 46.1 14.2
Social Security 17.9 38.4 61.3
Combined 22.2 57.1 50.9
Premium values for respondents
with nonzero values
Pension 74.8 100.9
Social Security 29.2 45.6
Combined 43.7 74.0
SOURCE: Authors’ calculations.
Table 4.
Derivation of the sample
Interview Wave 1 Wave 2 Wave 3 Wave 4  All waves
All interviews 12,652 11,316 10,653 10,119 44,740
Age-eligible interviews® 9,824 8,804 8,312 7,886 34,826
In initial year
Working full time 6,310 4,927 3,845 3,088 18,170
With nonmissing age 6,310 4,742 3,845 3,088 17,985
With nonmissing earnings 5,343 3,962 3,211 2,527 15,043
With nonmissing spouse 5,194 3,847 3,075 2,381 14,497
With nonmissing pension 4,072 3,069 2,523 2,008 11,672
In next survey year
With interview 3,739 2,844 2,332 0 8,915
With nonmissing work status 3,735 2,842 2,331 0 8,908
With nonmissing age 3,474 2,825 2,331 0 8,630

the spouse also be interviewed
S0 we can compute household
earningsvariables. Finaly, if

SOURCE: Authors' calculations from Health and Retirement Study.
a. Interviews with respondents born between 1931 and 1941.
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basisfor imputing pension accruals and premium values
(Gustman and Steinmeier forthcoming). Imposing
these restrictions leaves us with about 11,700
observations.

Since retirement is defined as a change in status
between one survey and the next, we must consider
periodsin which the respondents were interviewed in two
adjacent waves. Dropping interviews for which there
was no subsequent interview leaves about 8,900 observa:
tions. There are acouple of minor additional deletions
because either the work status or age is not availablein
the final wave, leaving uswith about 8,600 observations
used in the retirement part of the analysis.

For the wealth regressions, there are some additional
deletions. First, it would seem inappropriate to use the
same regression for both married respondents and single
respondents. Among the single respondents, there are
problemswith divorced and widowed respondents
because the survey does not interview the former
spouses, and hence we cannot tell the earnings potential
of the household. The sample of the remaining single
respondents, who are the never-married group, is small
enough that the results are questionable. Therefore, we
only look at married respondentsin wealth regressions.
This brings the sample down to about 6,300. Second, we
further delete anyone in a household that reports any
substantial inheritance (more than $10,000) or whose
total wealth, including pensionsand Social Security,
exceeds the real value of the earnings for that household.
Thisleaves around 5,600 observations for the wealth
regressions.

Results of the Retirement
and Wealth Regressions

The principal results of the retirement and wealth regres-
sions are shown in Table 5. The retirement regression is
actually a probit equation, and the figures reported in the
table are the marginal effects, that is, the changein
probability of retirement that results from a one-unit
changein the independent variable.

First consider the retirement probit. The dependent
variable in this probit is whether or not a respondent who
was fully working in the one survey had compl etely
retired by the next survey, where retirement is as defined
in the previous section. The overall probability of retire-
ment between one survey year and the next is about 13.6
percent, so that numbers such as 0.06 or 0.07, though
they may appear small, actually represent an increasein
retirement rates of about 50 percent. In the retirement
equation, the combined pension and Social Security
incentive variables are all significant and have the correct
sign. We would have expected the two accrual effects to
be approximately equal and of opposite sign, whereasthe

effect of the final accrual is amost twice as large.
However, the differenceisnot significant using alikeli-
hood ratio test.’®> These coefficients suggest that moving
from an accrual value that is one standard deviation
below the mean to one that is one standard deviation
above the mean (see Table 3) changes retirement by
around 3 percentage points, or by roughly one-quarter. A
similar variation in the premium value would al so change
retirement by 2 to 3 percentage points.’®

The age variables follow the expected path in that the
retirement probability steadily increases at older ages.
There is almost no evidence of a pure age effect at age
65, although there is a considerable effect at age 62.
Recall that age is measured at the beginning of the period
and that the period is roughly 2 years, so respondents
aged 60 or 61 at the beginning of the period will have
passed 62 by the end of the period. Thus, the increases
in the coefficients at ages 60 and 61 probably reflect a
spike when individualsturn 62. The cause of this spikeis
still under debate. It could reflect liquidity constraints
that are relaxed when theindividual is able to collect
Social Security benefits, or it could bethat individualsdo
not value the actuarial adjustmentsto future Social
Security benefits very much (or are not aware of them)
so that at age 62 it appears that they are giving up
benefits by continuing to work. Some analysts argue that
it reflects sometype of social norm, although thisnormis
certainly not reflected in the dates of eligibility for early
retirement under pension plans, which have amodal value
of 55 for those with defined benefit plansin the HRS
(Gustman and Steinmeier 2000). In any case, most
observers would probably agree that a major part of the
cause of the retirement increase at age 62 has something
to do with Social Security, even if the exact process
remains unclear.

The other variablesin the retirement probit behave
more or |ess as expected, to the degree they are signifi-
cant. The two most important variables are poor health
and having been laid off from theinitia job, both of which
substantially increase the probability of retirement.
Tenure (years of service) intheinitial jobisalso highly
significant, with higher tenurelevelsappearing toin-
crease the probability of retirement. Another significant
variable is the share that the respondent has contributed
tolifetime household income (as of 1992); primary
earnersretire later. The self-employed are also likely to
retire later. Thereis no systematic differencein retire-
ment associated with sex (although primary earnersin
thefamily are significantly morelikely toretirelater), or
with black or Hispanic status once the other independent
variables are included in the retirement equation. Also
note that the planning horizon, which isthe closest direct
measure we have to time preference, is not significant in
the retirement equation. Finally, those who are able to
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Table 5.
Retirement and wealth equations

Full retirement probit Wealth regression
Independent variable Marginal effect  t-statistic Coefficient t-statistic
Constant 0.2272 3.42
Measures of earnings
Log of annual earnings -0.0143 -2.48
Log of lifetime family earnings -0.0110 -2.48
Pension and Social Security values
Pension value/lifetime earnings -0.0548 -2.65
Social Security/lifetime earnings 0.1000 2.57
Pension and Social Security incentives
Initial accrual/annual earnings 0.0348 3.29 0.0142 2.46
Final accrual/annual earnings -0.0656 -3.63 0.0111 1.64
Premium value/annual earnings -0.0216 -2.85 0.0038 1.23
Age binary variables
50 -0.0407 -1.07
51 0.0114 0.47 -0.0129 -1.33
52 0.0025 0.12 -0.0076 -0.90
53 0.0531 2.66 0.0007 0.09
54 0.0449 2.42 0.0023 0.32
56 0.0290 1.58 0.0121 1.68
57 0.0474 2.57 0.0044 0.62
58 0.0584 3.06 0.0149 2.01
59 0.1100 5.41 0.0074 0.95
60 0.1849 8.35 0.0128 1.65
61 0.2559 10.54 0.0148 1.78
62 0.2514 8.55 0.0009 0.09
63 0.3232 8.92 0.0231 1.69
64 0.3252 6.85 -0.0081 -0.44
65 0.3110 3.69 0.0699 2.05
Personal characteristics
Female -0.0026 -0.23 0.0101 1.52
Married -0.0318 -2.19
Age difference if married -0.0003 -0.39 -0.0017 -4.83
Race
Black 0.0008 0.08 -0.0511 -9.16
Hispanic -0.0218 -1.60 -0.0171 -2.49
Fair or poor health 0.1035 8.69 -0.0145 -2.62
Not available -0.0575 -0.46
Education
Less than high school 0.0149 1.49 -0.0203 -4.13
Some college -0.0125 -1.27 0.0211 4.41
Undergraduate degree -0.0032 -0.24 0.0223 3.41
Graduate work -0.0058 -0.43 0.0366 5.61
Children 0.0102 0.69 0.0029 0.28
Planning horizon
Next year 0.0048 0.56 -0.0204 -4.63
More than 10 years 0.0077 0.56 0.0084 1.27
Not available 0.0245 1.09 0.0096 0.93
Word recall (number of words) 0 -0.01 0.0006 0.84
Not available -0.0172 -0.80 -0.0227 -2.15
Share of lifetime household earnings -0.0773 -3.82 0.0100 0.98
Continued
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Table 5.
Continued

Full retirement probit

Wealth regression

Independent variable Marginal effect  t-statistic Coefficient t-statistic
Job characteristics
Self-employed -0.0298 -2.26 0.1072 16.65
Not available 0.8905 11.82 0.1409 1.02
Years of service 0.0016 454 0.0012 7.07
Not available 0.2678 2.43 0.0141 0.30
Industry
Manufacturing 0.0124 1.08 -0.0038 -0.72
Public administration 0.0170 1.06 -0.0061 -0.81
Occupation
Management or professional 0.0016 0.14 0.0128 2.52
White collar -0.0025 -0.27 0.0064 1.39
Covered by union 0.0133 1.45 -0.0106 -2.36
Not available 0.1045 0.85 -0.0197 -0.31
Covered by pension 0.0224 2.23 -0.0075 -1.50
Not available -0.1186 -31.42 -0.0926 -0.62
Firm with more than 100 employees 0.0174 1.57 -0.0010 -0.18
Not available 0.0309 1.80 -0.0127 -1.56
Availability of reduced hours -0.0231 -2.16 0.0071 1.27
Laid off from initial job 0.1497 8.00 -0.0080 -0.96
Pseudo R 2 or adjusted R ? 0.10 0.15
Number of observations 8,612 5,608

SOURCE: Authors' calculations from Health and Retirement Study.
NOTE: The probit estimates are the marginal effects on the probability of retirement of a one-unit change

in the explanatory variable.

reduce their hours of work without leaving their jobs are
lesslikely to proceed directly from full-timework to full
retirement, instead either prolonging the length of time
spent on ajob in which the workload can be modified or
partially retiring on such ajob.?”

The wealth regression uses the same observations as
the retirement equations, minus single respondents,
respondents with substantial inheritances, and respon-
dentswhose total wealth exceeds lifetime household
earnings. The dependent variable for thisregressionis
theratio of nonpension, non-Socia Security wealthin
1992 to lifetime household earnings. Thisvariable may
loosely beinterpreted asthe fraction of lifetime household
resources that have been saved in addition to pensions
and Social Security. Since many types of wealth, such as
household wealth or financial wealth, cannot really be
separated into parts due to each partner, thisvariableis
necessarily ahousehold variabl e, although the observa-
tionsarestill individuals. Aswith theretirement variable,
the magnitude of the coefficients may be alittle deceiv-
ing. A valueof 0.01 isassociated with an increasein
household wealth of 1 percent of the lifetime earnings of
both spouses, and this can trandlate into a sizable sum.

Thefirst coefficient isthat of thelog of total lifetime
family earnings.®® The sign and magnitude of this
coefficient suggeststhat, all other things being equal, a
doubling in earnings causes the wealth ratio to drop by
about 1 percentage point.?® The next two variables are
the ratio of pension wealth and Social Security wealth to
lifetime household earnings.® If there were perfect
substitution between pension wealth, Social Security
wealth, and other types of wealth, these coefficients
would be -1, and reductions of other types of wealth
would fully offset any pension or Social Security wealth.
If there were no offset, the coefficients would be zero.
In contrast to the predictions of asimple life-cycle model
and consistent with our earlier resultswith aslightly
different specification, these coefficients suggest that the
respondents do not reduce the amounts of other types of
wealth very much to offset higher levels of pension and
Socia Security wealth.

For reasons that are not completely clear, the coeffi-
cients on the accrual and premium value variables are all
positive, although only one of them is significant.?
Significant coefficients on other variables have effectsin
plausible directions. These variablesinclude the race
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variables, with theratio of wealth to lifetime household
earnings 5 percent lower for blacks; the education
variables, with better-educated respondents having
considerably morewealth (holding lifetime earnings
constant); and the planning horizon variables, with those
with short horizons having less wealth. The tenure
variableisalso highly significant inincreasing wealth.
There is some tendency of older respondents to have
higher wealth ratios, but thetendency isfairly noisy.
Households with a larger age difference between
spouses, thosein poor health, and union workers have
lower wealth. Self-employment is associated with much
higher wealth, suggesting aunique motivation for wealth
accrual by the self-employed.

Asindicated above, one of the main interests of these
regressions is to see whether retirement and wealth are
correlated, as a model with heterogeneous but
uncorrelated retirement or time preferences would
suggest. Such correlation of retirement and wealth
should be evident in Table 5, which liststhe resultsfor
both the retirement and wealth equations. To facilitate
the comparison, the two equationsin this table have
corresponding observations, except that the wealth
equation islimited to married respondents. However, the
retirement equation is not much changed whenit too is
limited to married respondents, and artest of the proposi-
tion that married and single respondents have the same
coefficientsin the retirement equation is not rej ected.

Negative correlation of retirement age and wealth, to
the extent it exists, should havetwo implications. First,
the independent variables should work in the same
direction in the retirement and wealth regressions.?®
Table 6 contains a summary of the significance of the
coefficients (other than age) in the two equations. If the
independent variableswork in the same direction in both
equations, there should be a pronounced concentration of
entries along the northwest to southeast diagonal. How-
ever, the actual pattern does not yield

we observe with regard to the effects of the observed
explanatory variables. Both the explanatory variables
and the error terms seem to be saying that there is not
much relation between retirement and wealth. This
means that a model with heterogeneous retirement
preferences, even when coupled with heterogenous time
preferences, is inconsistent with the observed pattern of
retirement and wealth as long as the preferences are not
assumed to be correlated, and that any model that is used
for structural estimation should probably include corre-
lated retirement preferences and time preferences, or
something similar, to break theimplication of correlated
retirement and wealth.®

Separate Pension and Social Security Effects

The equations presented in Table 5 assume that the
effects of accruals and premium values are the same
whether they operate through pensions or Social Security.
Table 7 presents partial results of an additional probit
estimation for the retirement regression equation that
splits up the effects of accruals and premium valuesinto
separate components for pensions and Social Security.
Theresults for the probit in which these variables are

Table 6.
Patterns of coefficients in the retirement and wealth
equations

Retirement equation

Significantly Not Significantly
Wealth equation negative significant positive
Significantly negative 1 7 1
Not significant 5 11 4
Significantly positive 1 4 1

SOURCE: Authors’ calculations.

the impression that there is much of

any correlation at all between factors

affecting early retirement and wealth.
Because thefit in both the retire-

ment probit and the wealth regression
israther poor, most of the actionisin

the unobserved error terms. This
means that perhaps a more important
way in which retirement and wealth
could be correlated is through a
correlation in the error terms. When
thiscorrelationis calculated for
individualswho arein both equations,
however, the correlation is amere

Table 7.
Comparison of pension and Social Security effects in the retirement
probit
Social
Selected independent variable Pension Security Combined
Initial accrual/annual earnings 0.0402 -0.0077 0.0348
(3.59) (-0.22) (3.29)
Final accrual/annual earnings -0.0679 -0.0378 -0.0656
(-3.42) (-0.88) (-3.63)
Premium value/annual earnings -0.0202 -0.0242 -0.0216
(-2.17) (-2.11) (-2.85)
Log likelihood -3,073.38 -3,074.94

-0.008.2* Thiscorrelationisinrough
agreement with the lack of correlation

SOURCE: Authors’ calculations.
NOTE: t-statistics are given in parentheses.
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combined are repeated in the last column for conve-
nience.

At first glance, the effects of the pension and Social
Security variables seem to be different. To be sure, al
three pension effects are approximately equal to the
effects for the combined variables, both in magnitude and
significance. For the Social Security variable, the pre-
mium value effect is about the same in both magnitude
and significance asfor the pension variable, but both
Social Security accrual variables are smaller in magnitude
and are not significant. The effect for theinitial level of
the Social Security accrual measureis of an unexpected
sign, but the magnitudeisvery small.

However, the confidence intervals of the final accrua
variablefor Social Security clearly include the point
estimate of the pension variable, and the samething is
nearly truefor theinitial Social Security accrual variable.
Thisraises the possibility that the two sets of estimates
for the pension and Social Security variables are not
significantly different and invites atest of the differences.
Twicethedifferenceinthelog likelihoodsis 3.12, which
isclearly not significant when compared with achi
squared distribution with three degrees of freedom.
Recall from Table 3 that the variability of the Social
Security accrual variablesislessthan half as much asit
isfor the pension accruals. Evidently the lower variation
in the Social Security accruals has led to less accurate
estimates of these effects, so that we cannot reject the
hypothesis that the effects of the Social Security and
pension accruals and premium values are the same.

Onefinal note pertainsto the finding that the point
estimates of the effects of the premium values are
approximately the same for pensions and Social Security.
Sincethevariationin premium valuesfor pensionsis
wider than thevariationin Social Security premium val-
ues, especially among the group for whom the premium
values are positive, the overall effect of pension premium
values on retirement appears to be somewhat larger than
the effect of Social Security premium values.?

Social Security Acceptance Behavior

We have so far assumed that in calculating Social
Security accruals and premium values, those who retire
accept their Social Security benefitsupon retiring, or will
accept them at age 62 if they retire before then. In
addition, we have assumed that those who do not retire
at al do not accept their benefits until they retire. The
top panel of Table 8 indicates that the vast majority of
those who are retired do claim their benefits, with the
share of claimantsincreasing with age between 62 and
65. At age 62, 69.5 percent of retirees have accepted
benefits. By age 65, the acceptance rate is up to 92
percent. The numbers accepting benefits among the

partially retired are just slightly lower. Among those who
are not retired, 11.5 percent claim benefits at age 62,
rising to 42.1 percent by age 65.

The second panel of Table 8 shows that, using the
Socia Security interest rate assumptions, benefit accep-
tance was optimal only for a modest fraction of those
aged 62 to 65 who actually accepted them. Among the
completely retired who are 62 years old, more than four-
fifths of those who accepted benefits would have in-
creased the present value of their benefits if they had
delayed collecting them. Among 64-year-old retirees,
only alittle more than athird of those accepting benefits
should have. The main reason is that for a 62-year-old
beneficiary, delaying benefits for a year increases future
benefits from 80 percent of the full amount to 86.66
percent. Thisisan increase of about 8.66 percent in

Table 8.
Social Security benefit acceptance, by age of
respondent

Characteristic 62 63 64 65

By current retirement status
Actual benefit acceptance rates (percent)

Not retired 11.5 22.5 20.4 42.1
Partially retired 65.3 77.4 79.8 89.8
Completely retired 69.5 83.8 88.7 91.8

Percentage of actual acceptors for
whom acceptance was optimal

Not retired 3.9 9.1 9.1 36.3
Partially retired 13.2 23.9 23.1 63.8
Completely retired 16.6 29.0 37.7 65.7

By sex and marital status

Percentage of all potential recipients who
should delay benefit acceptance

Married men 91.9 9.1 87.2 38.1
Single men 93.6 0 0 0
Married women 55.9 51.1 44.4 40.5
Single women 83.8 83.3 60.2 0

Average present value of delay among
those who would gain from delay (dollars)

Married men 7,991 5,496 2,684 1,806
Single men 293 c c c
Married women 7,786 7,260 7,161 7,220
Single women 1,778 654 92 c

SOURCE: Authors’ calculations.

NOTE: These numbers understate the fraction of eligible

beneficiaries who accept benefits at age 62. See Olson (1999).

a. Social Security receipt refers to the previous year in 1992,
the previous month in 1994, and current receipt in 1996
and 1998.

b. Social Security receipt excludes respondents who currently
or previously received Social Security Disability Insurance or
Supplemental Security Income before age 65.

c. Negative gain from delay.
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benefits, and for amarried man, the increase applies not
only to hisown benefits aslong as he is alive but most
likely to hiswife’'swidow’s benefitsfor aslong as she
outliveshim. Giventheir joint life expectancy, anin-
crease of 8.66 percent is more than actuarially fair, and it
increases the expected present value of the benefits to
delay them. The same thing appliesto 64-year-old
beneficiaries, though with somewhat less force.

Thethird panel examines who should postpone accep-
tance, and it includesall individualsinthe sample evenif
they are not currently eligible because of the earnings
test. About 90 percent of married men and half of
married women should postpone benefit receipt, and no
single men over 63 or single women over 65 should delay.
For singleindividuals, the changein the early retirement
penalty isbarely actuarially advantageousin the 62-64
age range and certainly not after 65. For married
couples, the calculations consider thetotal lifetime
household Social Security value. They assumethat it
would be advantageous for one spouse to delay accepting
benefits, but only if the other spouse does also. Inthe
final panel, we see that among those for whom it would
be optimal to postpone benefit acceptance, the average
gains from doing so are close to $7,000 in total present
value for both men and women at age 62. The value
declines with age for married men because of the
actuarial factors discussed in the previous paragraph. It
remains over $7,000 for married women, even at age 64
or 65, because the calculations assume that when the
wife postpones, it isoptimal for the husband also to
postpone so as to increase not only his own benefits but
also the widow’s benefits and thus to increase the total
present value of benefits.®

Evidence that benefit claiming isbeing driven by
liquidity constraints, not by the reward to postponing
benefit receipt, can be seen in the first two rows of Table
9. The dependent variableiswhether the individual had
already claimed benefits on the survey date, and the age
variable is the age on that date.® Among persons who
areretired, those with a higher ratio of nonpension, non-
Social Security wealth to Social Security wealth are
significantly lesslikely to have accepted benefits. More-
over, among persons who have fully retired, those with
the strongest incentive to postpone benefit receipt, as
measured by ahigher Social Security premium, are most
likely to accept benefits. With the overwhelming majority
of those who have retired claiming benefits, these
regressions appear to distinguish behavior only among a
minority of retireeswho are on the margin of claiming
benefits, and not to tell a clear and consistent story about
what ismotivating the overwhelming majority of retirees
to claim their benefits earlier than optimal .

To this point we have assumed that even though the
older populationisfailing to postpone benefit receipt so as

to maximize the present value of expected future ben-
efits, they still include the value of delaying aclaim to
benefits as part of the reward to delayed retirement. To
remove the value of that reward, we have reestimated
the retirement equation, measuring the Social Security
incentives to retire on the assumption that whenever the
individual retires, benefitswill be claimed at the optimal
age. When the regression combines the incentive from
Socia Security and pensions, the effect of computing
Socia Security incentives at the optimal retirement ageis
to drop the coefficient on the premium value by one-third,
from -0.022 to -0.014.** When pension and Social
Security incentives are measured separately, the coeffi-
cient on the Social Security premium valueisreduced
from -0.024 to -0.010, and the t-statistic on the Social
Security premium becomesinsignificant at -1.08. Ac-
cordingly, if increasesin Social Security benefitsfrom
delaying benefit receipt are not taken into account when
deciding on the retirement date, then the size of the
reward to delaying retirement is reduced. The effect of
each dollar of reward (that is, increased Social Security
benefits) on retirement is also reduced to insignificance.

Sensitivity Analysis

Several additional questions might be raised about these
results, particularly the retirement equations. Inthis
section, we look at some of these issues.

The first question that might be raised is whether the
self-employed respondents are driving the results. Recall
that the self-employed have large coefficients, especially
in the wealth equation, and that the conditions under
which they work may make the retirement decision for
these respondents much different from that of the other
respondents. The real question is whether the retirement
equation will look very different if the self-employed are
excluded.

Thisquestion isexamined in Table 10. The columnin
Table 10 labeled “ Excluding self-employed” estimatesthe
probit only for those who are not self-employed. Com-
pare thiswith the “ Base estimates’ column, which
estimates the equation for the entire sample. The effects
of thetwo accrual variables are virtually identical, for
both the pension and the Social Security versions of the
variables. The magnitudes of the premium values for
both pensions and Social Security are 20 percent to 25
percent lower with the restricted sample and are no
longer significant. However, when the premium-value
variablesare combined, theresulting variableissignifi-
cant (this result is not shown in the table). Thereisno
evidence of any difference between the premium-value
effect of pensions and the premium-value effect of Social
Security.
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Another question relates to using some observations
where the Social Security values are imputed. In our
analysiswe exclude observations in which the respondent
indicated there was a pension but the pension plan
description was not collected from the employer. We do
so on the grounds that the imputations of pension incen-
tives (accruals and premium values) from the respondent
information only is mostly noise. The sameislesstrue of
Social Security, since Socia Security operateswith a
uniform set of rules that are known even if the respon-
dent did not give permission to obtain the Social Security
record. Whether including these imputed records has

affected the results is an open question, however, since
we must still impute the wage history if the Social
Security record ismissing.

Table 10 also givesthe results of the retirement probit
when the sample includes only those for whom Social
Security records were actually obtained (see the column
labeled “ Excluding imputed Social Security”). Thereare
some differences here, and the standard errors are
generaly larger, as one would expect given the reduction
in the sasmple size. Thetwo Socia Security accrual
variables are still insignificant, but the effect of the Social
Security premium-value variable is almost twice aslarge.

Table 9.

Probits for Social Security acceptance, by retirement status

Not retired Partially retired Completely retired
Independent variable Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic
Liquidity constraint measure * 0.0136 0.40 -0.0708 -1.74 -0.0492 -2.91
Social security premium
(thousands of dollars) -0.0030 -0.88 0.0050 1.55 0.0110 6.26
Age
63 0.1461 4.67 0.0760 2.67 0.1052 8.33
64 0.1628 4.21 0.1297 4.29 0.1330 10.26
65 0.3972 7.69 0.1658 5.33 0.1699 12.78
66 0.6266 9.27 0.1777 5.42 0.1649 11.27
67 0.6207 5.42 0.1760 3.32 0.1468 7.14
Female 0.0395 1.16 0.0133 0.33 -0.0048 -0.32
Married -0.1184 -2.56 -0.0725 -1.50 -0.0179 -1.12
Age difference if married -0.0002 -0.07 -0.0036 -1.19 -0.0014 -0.98
Race
Black -0.0623 -1.94 -0.0821 -1.95 -0.0940 -5.32
Hispanic -0.1303 -3.22 -0.1296 -2.01 -0.1101 -4.86
Fair or poor health 0.1380 3.93 -0.0090 -0.24 -0.0374 -2.89
Not available -0.1979 -0.96
Education
Less than high school 0.0625 1.94 -0.0256 -0.69 0.0059 0.40
Some college -0.0437 -1.42 -0.0996 -2.63 0.0005 0.03
Undergraduate degree -0.0508 -1.26 -0.1519 -3.15 -0.0690 -2.72
Graduate work -0.1310 -3.76 -0.1779 -3.71 -0.1367 -4.94
Children 0.0837 1.83 0.2268 3.16 -0.0154 -0.71
Not available 0.0256 0.23
Planning horizon
Next year 0.0906 3.20 0.0291 1.00 -0.0126 -0.97
More than 10 years 0.0796 1.63 -0.0275 -0.59 -0.0166 -0.75
Not available 0.0718 1.16 -0.1266 -1.58 -0.0119 -0.46
Word recall (number of words) -0.0047 -0.99 0.0074 1.52 0.0061 2.62
Not available -0.0382 -0.67 0.0646 1.07 -0.0049 -0.17
Share of lifetime household
earnings -0.2573 -4.51 0.0157 0.23 0.0671 4.15
Pseudo R? 0.19 0.12 0.11
Number of observations 1,446 1,031 4,236

SOURCE Authors’ calculations.

NOTE: The liquidity constraint measure is the ratio of nonpension, non-Social Security wealth to Social Security wealth.

a. The probit estimates are the marginal effects on the probability of retirement of a one-unit change in the explanatory variable.
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With regard to the pension variables, the premium-value
effect and the effect of the final accrual are very close,
but the effect of theinitial accrual isjust lessthan half as
great as in the base estimates.

However, for al six variables, the confidence intervals
constructed around the estimates with the restricted
sampleinclude the value estimated from the full sample.
This leads to the possibility that the effects between the
two estimates are not significantly different. One can do
the test by estimating over the two subsamples (with and
without matched Social Security records) and comparing
thelog likelihoodswith thefull sample. Whenthisis
done, the test statistic is 69.06, which compares with a5
percent significance level statistic of 76.88 for 55 degrees
of freedom. Thus we would conclude that although the
point estimates are different, particularly for a couple of
variables, the differences are not statistically significant.

The next question relates to the definition of retire-
ment. In the Data and Variables section, we argued that
both objective retirement definitions, such asthe one
based on hours, and self-reported retirement definitions
have problems. We developed ahybrid definition of
retirement that combines theinformation in the objective
measures with the self-reports to give what we feel isa
more sensible result when the objective measure differs
from the self-reported measure. However, we would like
to know how sensitive our results are to this approach.

Thelast two columns of Table 10—Ilabeled “Using
self-reported retirement” and “ Using objective retire-

ment” —suggest that the point estimates are not too
sensitive to the specification of the dependent variable.
Thesignificant Social Security accrua variableshold up
under the changed specification and the premium vari-
ables are of the same sign, but the coefficient estimates
slip below significance. Thereisonly onesurprise. The
coefficient on the final accrual measure for Social
Security ispositive and almost significant, changing sign
in an unexpected direction when the dependent variable
isdefined using only self-reported status.

Probability of Partial Retirement

To this point we have examined only the flow from full-
time work into full retirement. In this section we exam-
ine other flows away from full-time work, both the flow
from full-time work to any kind of retirement and the
flow specifically to partial retirement. Probit estimates
for these flows are reported in Table 11, using the same
set of explanatory variables aswas used in Table 5. The
left equation isaprobit for leaving full-time work for any
retirement, either partial or full, and theright equationisa
probit for leaving full-timework for partial retirement
only. For some variables, the effect in the partial retire-
ment equation isto amplify the effect in the full retire-
ment equation in Table 5; for others, the effect in the
partial retirement equation offsets the effect in the full
retirement equation. Although the pattern of significant
coefficientsis somewhat different for the equation for

Table 10.
Sensitivity tests for retirement probit
Excluding Using Using
Base Excluding imputed self-reported objective
Selected independent variable estimates self-employed Social Security retirement retirement
Pensions
Initial accrual/annual earnings 0.0402 0.0430 0.0198 0.0355 0.0441
(3.59) (3.67) (1.24) (3.47) (3.72)
Final accrual/annual earnings -0.0679 -0.0626 -0.0512 -0.0634 -0.0704
(-3.42) (-3.06) (-2.38) (-3.40) (-3.33)
Premium value/annual earnings -0.0202 -0.0163 -0.0215 -0.0147 -0.0134
(-2.17) (-1.67) (-1.89) (-1.71) (-1.42)
Social Security
Initial accrual/annual earnings -0.0077 0.0056 -0.0029 -0.0197 -0.0171
(-0.22) (-0.15) (-0.07) (-0.63) (-0.46)
Final accrual/annual earnings -0.0378 -0.0393 -0.0081 0.0451 -0.0303
(-0.88) (-0.80) (-0.18) -1.92 (-0.71)
Premium value/annual earnings -0.0242 -0.0180 -0.0460 -0.0147 -0.0078
(-2.11) (-1.48) (-2.81) (-1.37) (-0.72)
Number of observations 8,612 7,377 6,585 8,469 8,513

SOURCE: Authors’ calculations.

NOTE: t-statistics are given in parentheses.
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Table 11.

Probits for leaving full-time work and for partial retirement

Leaving full-time work

Partial retirement

Independent variable Marginal effect t-statistic Marginal effect t-statistic
Measures of earnings
Log of annual earnings -0.0349 -4.90 -0.0160 -4.09
Pension and Social Security incentives
Initial accrual/annual earnings 0.0271 1.82 -0.0272 -1.98
Final accrual/annual earnings -0.0671 -3.20 0.0029 0.25
Premium value/annual earnings -0.0283 -3.05 -0.0068 -1.18
Age binary variables
51 0.0316 1.05 0.0228 1.16
52 0.0061 0.23 0.0040 0.24
53 0.0557 2.31 0.0029 0.19
54 0.0750 3.30 0.0325 2.15
56 0.0765 3.35 0.0473 3.03
57 0.1137 4.96 0.0678 4.23
58 0.1220 5.18 0.0692 4.19
59 0.1679 6.91 0.0605 3.66
60 0.2987 11.58 0.1276 6.79
61 0.3780 13.79 0.1449 7.20
62 0.3508 10.55 0.1273 5.35
63 0.4574 11.36 0.1830 6.05
64 0.5336 10.12 0.2880 6.88
65 0.4224 4.30 0.1385 2.10
Personal characteristics
Female -0.0170 -1.21 -0.0135 -1.58
Married -0.0196 -1.09 0.0087 0.83
Age difference if married -0.0015 -1.39 -0.0010 -1.58
Race
Black 0 0 0 0
Hispanic -0.0241 1.36 0.0028 0.25
Fair or poor health 0.1061 7.27 -0.0035 -0.42
Education
Less than high school 0.0001 0 -0.0141 -1.92
Some college -0.0066 -0.52 0.0040 0.54
Undergraduate degree -0.0060 -0.35 -0.0041 -0.41
Graduate work -0.0023 -0.14 0.0031 0.30
Children 0.0053 0.28 -0.0056 -0.47
Planning horizon
Next year -0.0009 -0.09 -0.0054 -0.83
More than 10 years 0.0220 1.27 0.0116 1.13
Not available -0.0390 -1.48 -0.0473 -3.60
Word recall (number of words) 0.0011 0.64 0.0011 1.10
Not available 0.0039 0.13 0.0277 1.39
Share of lifetime household earnings -0.0926 -3.59 -0.0128 -0.84
Continued
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Table 11.
Continued

Leaving full-time work

Partial retirement

Independent variable Marginal effect t-statistic Marginal effect t-statistic
Job characteristics
Self-employed 0.0184 1.08 0.0390 3.68
Not available 0.8118 0.9371 22.77
Years of service 0.0019 4.30 0.0002 0.57
Not available 0.3881 3.00 0.1012 1.37
Industry
Manufacturing -0.0071 -0.49 -0.0201 -2.31
Public administration 0.0408 1.96 0.0220 1.65
Occupation
Management or professional 0.0171 1.23 0.0152 1.81
White collar 0.0094 0.79 0.0123 1.71
Covered by union 0.0299 2.47 0.0141 1.79
Not available 0.0347 0.24 -0.0688 23.09
Covered by pension -0.0049 -0.38 -0.0266 -3.39
Not available -0.2030 -12.94 -0.0636 23.49
Firm with more than 100 employees 0.0055 0.39 -0.0097 1.19
Not available 0.0318 1.55 0.0016 0.15
Availability of reduced hours 0.0134 0.95 0.0354 3.99
Laid off from initial job 0.1980 8.67 0.0413 3.07
Pseudo R* 0.10 0.078
Number of observations 8,612 8,612

SOURCE: Authors’ calculations.

NOTE: The probit estimates are the marginal effects on the probability of retirement of a one-unit change in the

explanatory variable.

leaving full-timework in Table 11 as compared with the
full retirement equation in Table 5, there appears to be no
more correspondence between these coefficients and the
wealth equation than there was for the full retirement
equationin Table5. Thisimpliesthat the conclusions
reached in the section on retirement and wealth regres-
sions are not substantially altered by considering retire-
ment as amove from full-time work to either partial
retirement or full retirement.

The coefficient on earningsin the partial retirement
equation is negative and is about the same size asthe
negative coefficient in the equation for full retirement, so
that higher earnings are twice as effective in slowing the
flow from full-time work, asis suggested by the coeffi-
cientinthefull retirement equation. Similarly, ahigher
pension premium reduces the flow into partial retirement,
in addition to reducing the flow into full retirement. In
contrast, the negative coefficient on the measure of initial
benefit accrual in the partial retirement equation offsets
to some degree the positive coefficient in the equation for
full retirement. Theresult isthat while ahigh benefit

increment in theinitial period increasesthe flow to full
retirement in the following period, the effect on the
flow out of full-time work is only three-quarters as
much.

Notice next that the age effects are significant and in
the same direction in the equations for partial and full
retirement, but they are substantially smaller in the partial
retirement equation. Among the other independent
variables, note that while self-employment reducesthe
flow from full-time work to complete retirement, it
increases the flow into partial retirement by even more.
Interestingly, those who are free to reduce hours of work
on their jobs are 2 percentage points less likely to move
from full-timework into full retirement and are 3.5
percentage points morelikely to flow into partial retire-
ment. Having experienced alayoff raisesthelikelihood
of moving into full retirement by 15 percent; it also
increasesthelikelihood of moving from full-timework
into partial retirement by another 4 percentage points,
altogether increasing thelikelihood of leaving full-time
work by amost afifth.
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Pitfalls in Using Reduced-Form Retirement
Equations for Analyzing Social Security Policies

Our findings suggest that caution is required when using
reduced-form equations to evaluate new policies. The
basic problem is that because the omitted factors are
related systematically both to retirement outcomes and to
the measured reward to postponing retirement, asimple
retirement equation credits the effects of the omitted
factors to the included measures of changesin Socia
Security benefits. New policieswill change the relation-
ship between retirement and the increase in the value of
Social Security benefits with postponed retirement,
resulting in incorrect predictions of the effects of new
policies.

When we fit single-equation retirement models, we
found avariety of evidence that important behaviors had
been omitted. Consider, for example, variables measuring
the age of the respondent in the form of a series of
dummy variables, one for each year of age. These age
variables suggest a sharp increasein the probability of
retirement at age 62. Thisisasign that even though the
equations include measures of the increase in the value
of Social Security with delayed retirement, the cause of
the increased retirement at age 62 has not been identified
by the model. That is, if the measures of Social Security
and pension increases that are incorporated in the
reduced-form models captured the full effects of the
monetary value of Social Security and pension incentives
on retirement, there would be no significant, differential
effect of an age 62 dummy variable on retirement.
Without knowing the cause of the increased retirement at
age 62, we cannot determine how much of theincreaseis
due to the Social Security early retirement age. Since the
early retirement age has not changed in decades, it
cannot be directly included in an analysis. Itisconceiv-
able to introduce other variables that would measure the
effect, but one would still have to be wary aslong as
there was any residual increase in retirement around age
62 in the equation.

The omission of important factors from reduced-form
retirement equations creates amajor problem for policy
simulations. An exampleis estimating theimpact of
raising the early retirement age. The estimated relation
of the probability of retiring to measures of changesin
the value of Social Security benefits when retirement is
postponed will be biased. Thisisreadily seen from the
coefficients on the pension and Social Security premium
variablesin the retirement equations we have estimated.
The negative coefficients on the premium variables
suggest that if the Social Security early retirement age
were to be abolished, more people would retire earlier
rather than later—a counterintuitive prediction. The
reason is that raising the early retirement age to 65 would

reduce the reward to continued work, since some of that
reward results from deferred claiming of benefits. In
other words, with an early retirement age raised to 65,
for example, there would be no benefit from deferring
claiming associated with the decision to postponeretire-
ment from 62 to 63, 64, or 65. Conseguently, given
available parameter estimates, a reduced-form model
with the expected negative sign on the pension premium
or arelated variable will predict that raising the early
retirement age will, if anything, reduce the age of actual
retirement.

Yet intuitively we expect that raising the Social Secu-
rity early retirement age would have an effect in the
opposite direction from that predicted by the reduced-
form retirement equation. Many members of the popula-
tion will defer retirement if Social Security benefits are
not available until age 65—some because they are
liquidity constrained, othersfor other reasons.

These findings notwithstanding, the Social Security
Administration and others have begun to use single-
eguation retirement modelsin an effort to understand the
effect of Socia Security benefits on retirement behavior
and the implications of changing such features as the
Social Security early retirement age.

Conclusion

This article began with asimple theoretical model of the
relationship between retirement and wealth accumul ation.
If the only heterogeneity were in retirement preferences,
those who retire early would be found to accumulate
more wealth, enabling them more closely to maintain
consumptioninretirement. Heterogeneity intime
preferences has much the same effect in inducing a
positive correlation between wealth and early retirement.
A model with both types of heterogeneity maintainsthis
result as long as the two types of heterogeneity are
uncorrelated. Only when heterogeneity in retirement
preferenceis positively correlated with heterogeneity in
time preference may the positive relation between early
retirement and wealth be broken.

We estimated a reduced-form model of retirement and
wealth accumulation and asked whether the variables
have corresponding effects in both equations, as would
be predicted by the simpler versions of the model. We do
find some variables that induce early retirement and that
aso induce higher wealth. However, in many cases the
coefficients do not have comparable effects in retirement
and wealth equations. Moreover, the unobservables from
the retirement and wealth equations are only weakly
correlated. This suggests that more than heterogeneous
leisure preferencesis required to explain the observed
patterns.
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There is even more direct evidence of the need for a
more comprehensive model of behavior, and of internal
inconsistencies in the simple retirement equationsthat are
being estimated. Social Security incentives are often
measured by the increment in the value of benefits
associated with deferred retirement. The increment in
the value of benefits depends, however, on when benefits
are claimed. Using SSA interest rate projections, we find
that those who retire completely are claiming their
benefitstoo early to be maximizing the expected val ue of
these benefits. Yet measures of Social Security benefit
accrua used in these retirement models often include the
increased value of benefits from deferred claiming in
their measure of the gain to deferring retirement. On the
one hand, early retirees are seen not to defer benefit
acceptance despite the actuarial advantage. On the
other hand, later retirees are said to defer their retirement
in order to gain the advantage of deferring benefit
acceptance.

In addition to the inconsi stenciesin assumed behavior,
there isthe direct evidence of omitted variable bias. Age
effects remain unexplained by the measures of incentives
from pensions and Social Security that areincluded in the
reduced-form retirement models. Moreover, predictions
of the effects of major policies, such asraising the
eligibility agefor Social Security early retirement, appear
to bein the wrong direction.

The evidence gathered in thisarticlewill be of helpin
specifying a proper structural model of retirement and
wealth determination. The advantage of estimating
structural modelsisthat it is possible to investigate the
effects of policy changes, such asincreasing the early
retirement age, even if those changes have not been
observed in the data sets used to estimate the model.

The evidence suggests that there are more complexities
in behavior than those created by either heterogeneous
retirement preferences or heterogeneous time prefer-
ences alone, and that correlated heterogeneity in retire-
ment preferences and time preferences is also probably
required to generate the observed relations between
retirement and wealth.

Heterogeneity in time preferences, combined with
liquidity constraintsthat bind for someindividuals,implies
that individuals with high time preference and an imper-
fect ability to borrow may value future income from
pensions and Social Security much less than the amounts
calculated using the market interest rate. The failure of
most retireesto delay claiming Social Security benefits
suggests that many individuals value future benefits less
than using the interest rate would suggest. Thisraises
guestions about the way Social Security and pension
benefits are calculated as explanatory variablesin
reduced-form retirement equations. In aworld with
heterogeneoustime preferences and liquidity constraints,

it may not be appropriate to evaluate payment streams
using an interest rate that is constant acrossindividuals.
Structural modelsthat allow for the possibility of hetero-
geneoustime preferences and liquidity constraints and
apply aninternal rate for discounting by those who are
liquidity constrained may allow for amore natural treat-
ment of this problem. Analysesin which at least some
respondents poorly understand the benefit schedule, or do
not value spouse and survivor benefitsin accordance
with their expected value, may also be appropriate.

Thesefindings are unsettling for public policy analysis.
Reduced-form equations, such as the retirement equation
or the wealth equation, must be used with great caution in
analyzing new policy initiatives. Unobserved heterogene-
ity interacts with the observabl e variables to produce the
estimated coefficientsin these equations, but the compa-
rable interactions are not necessarily the same if the
policy changesin new ways. Structural models, which
depend on the underlying utility parameters, areless
subject to thiscriticism. But such models are almost
certainly more difficult to estimate, and the researcher
must incorporate the heterogeneity into the model in
sensible (and testable) ways.
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1 Two important exceptions that do consider the joint
relation between retirement and saving behavior are Diamond
and Hausman (1984) and Kahn (1988).

2 See Gustman and Juster (1996) for adiscussion of the
inconsi stencies between the saving, retirement, and pension
literatures. Inthe present article, we control for some factors
correlated with precautionary and bequest motives but do not
explore them systematically. We also do not consider behav-
ioral reactionsto uncertain lifetimes, annuities, the demand for
lifeinsurance, and related issues.

® Rust and Phelan (1997) is an exception. They assume that
the capital market is not operative so that the retirement
decision affects the path of consumption.

4 See Lumsdaine (1996) and L umsdaine and Mitchell (1999)
for recent summaries of retirement research.
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5 Blinder, Gordon, and Wise (1980) and Clark and Gohman
(1983) have discussed the actuarial advantage of delayed
claiming of Social Security benefits. Seealso Feldstein and
Samwick (1992). Coileand others(2002) also suggest that itis
optimal for many to delay claiming Social Security benefits
after obtaining eligibility. All of these studies suggest that it is
advantageous to delay claiming benefits, although the
behavioral modelsdiffer. Coileand others(2002) emphasizethe
roles of mortality expectations, wealth, and differencesin age
and relative earnings between spouses to explain delaysin
benefit claiming. Despitefinding coefficientsthat are consis-
tent with their theoretical discussion—that those who expect
to live longer and who have younger wives delay claiming
benefits longer—the authors find that relatively few retirees
delay claiming their benefits. Our examination of datainthe
HRSalsorevealsvery littledelayed claiming. For example,
using datafrom the New Beneficiary Data System, Coile and
others (2002) find that only 10 percent of those retiring before
age 62 delay claiming benefitsby 1 year or more. The bottom
lineisthat despite all the arguments given in Coile and others
(2002) and in earlier papersthat would lead one to expect that
early retirees postpone benefit claiming, most early retirees do
not.

6 Actuarial returnsto Socia Security vary with family status
and age and may be quite generous at younger ages. Using
the Social Security benefit reduction rate on the assumption of
normal retirement at age 65, at age 62 a6.67 percent increasein
benefitsfrom delaying retirement for 1 year rai sesthe benefit
by 6.67/0.8, or 8.33 percent. Given thelifetablesand assumed
interest rate, that adjustment is better than actuarialy fair, at
least if one's spouse is not over the age of 65.

" The purpose of the Pension Equity Act isto protect
spouses from circumstances in which the primary earner takes
asingle life annuity and leaves the spouse with no pension
income once he or she dies. For an analogous reason, Con-
gress abolished the earnings test for those over 65 but refused
to do so for those between the ages of 62 and 65. See Gustman
and Steinmeier (1998) for an analysis of how theweight given
to spouse and survivor benefits relative to own benefits might
affect the decision to accept a private account under a Social
Security privatization scheme with voluntary participation.

8 Many of those who continue to work have the option of
immediately claiming some of their benefits, with the remainder
postponed because of the earnings test. Gustman and
Steinmeier (1991, 742), using 1984 datafrom the Continuous
Work History Survey, found that only 30 percent to 40 percent
of working individualswho wereeligiblefor partial benefitsat
age 62 registered for them.

9 Some other potential extensions to the model—such as
inserting areal interest rate into the budget constraint,
allowing wagesto grow over time, or both—would make the
algebra more cluttered but would not affect any of the major
conclusions.

10 A negative relation between retirement and wealth may
alsoresult if leisure and time preferences are positively
correlated, but the effect of |eisure on wealth dominates.

1 For self-reported retirement, thereisa* not applicable”
category, which applies to homemakers and respondents who
have not worked for years. Such responses were included in
the“completely retired” category.

2 The wage profile coefficients are taken from Anderson,
Gustman, and Steinmeier (1999) and are based on datafrom the
Survey of Consumer Finances. Coefficients are experience
.0138221, experience squared -.0002827, and experience [
education .000996. Note that the wage profiles are not smooth,
asthey would be if they were based only on the coefficientsin
the wage equation. Rather, they have sharp discontinuous
breaks at points where actual wage observations anchor the
profile. Moreover, we do not use wage observations from all
years, but only for the number of years worked as reported in
the retrospective work history.

13 Reported earnings are used if the Social Security earnings
are at thelimit in agiven year and reported earnings are higher.
Reported earnings are also used if the respondent says that
the job was a state or federal job or ajob not covered by Social
Security and the Social Security earningsover the lifetime of
the job are less than 60 percent of the reported earnings. If the
Social Security earnings are over 60 percent of the reported
earnings, we assume that the job isin fact a covered job, and
the actual Social Security earnings are used. In point of fact, in
most cases in which the Social Security earnings are less than
60 percent of the reported earnings, the Social Security
earnings are sporadic and do not amount to more than afew
hundred dollars, strongly suggesting that they are coming
from somekind of secondary activity and not from aprimary
job.

14 One can expect anonlinear relationship between wealth
and lifetime earnings on both the low and high ends of the
income and wealth distributions. Those with low earnings and
wealth are insured against adverse events by a variety of
government income- and wealth-tested programs that are not
available to those with higher wealth or income (Hubbard,
Skinner, and Zeldes 1995). Moreover, the bequest motive, and
tax treatment of bequests, may be very different between those
at the upper end of the income and wealth distributions and
those who have less income and wealth.

5 The fact that the hypothesis that the two accrual coeffi-
cients are approximately equal and opposite in sign means that
auniform upward movement in accrual rates, aswould occur
with adefined contribution pension, would leave retirement
relatively unaffected.

16 At the average earnings for the sample, the coefficient on
premium valueindicates that retirement would decrease by
0.072 percentage points, or about 0.036 percentage points per
year since the average period in this study is 2 years, for each
$1,000increasein premium value. Thiscompareswithafigure
of 0.025 percentage points per year reported by Coile and
Gruber (2000, Table 6) for their measure of peak value.

17 See Gustman and Steinmeier (1984) for an analysis of
partial retirement both on the main job and on other jobs.

BWhen aquarticin family lifetime earnings percentilesis
added to the wealth equation, the coefficients are not individu-
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ally or jointly significant over and above thelog of family
lifetime earnings, and the remaining coefficients appear to be
hardly affected.

1 Because the log of lifetime family earnings appearsin the
denominator of the dependent variable, there will be some
downward biasin the coefficient estimated for lifetime earnings
because of measurement error. When we fit the wealth
regression including only respondents for whom we had Social
Security records, and therefore for which any biases arising
from errorsin measuring lifetime househol d earnings should be
smaller, the coefficient on total lifetime earningsfor the family
falsfrom -0.0110 to -0.0161, witha t-statisticof 2.90. Thisis
in the opposite direction from the change that would be caused
strictly by measurement error in thelifetime earningsvariable,
so there must be some systematic difference between the 4,150
observations with an attached Social Security record and the
1,458 observationsfor familieswith at |east one Social Security
record missing. The coefficients on the other covariates are
very similar between the two regressions.

2 Theseratios are calculated as of 1992, since the Socia
Security records provide earnings information up through
1991. For more detailed analysis of the substitution of
pensions and wealth, see Gustman and Steinmeier (1999).

2L We reestimated the wealth equation using median and
robust regressions. Among the differences in the significant
coefficients, the coefficient on thelog of lifetime family
earningsturned from small and negative (-0.0110) inthe
ordinary least squares equation to small and positive in the
robust regression (0.0053); and the coefficient on pension
value over lifetime earningsturned from small and negative (-
0.0548) to small and positive (0.0296).

2 \When we run the regression with a cutoff point of 0.75 for
the ratio of wealth to income rather than 1.0, the only one of
the key coefficients (measuring the effects of lifetimefamily
earnings, ratios of Social Security and pension wealth to total
wealth, and measures of the incrementsin wealth from addi-
tional work) to undergo a significant change is the coefficient
on log of lifetimefamily earnings. Otherwise, the coefficients
are not significantly different from those reported for the
wealth regressionin Table 5.

2 The omission of the pension and Socia Security wealth
variables from the retirement probit does not affect these
results; when we run the retirement probit adding these
variables, there is hardly any change in the coefficients.

2 For the retirement probit, the error term used in the
correlation is either 1 or 0, depending on whether the respon-
dent actually retired, minusthe fitted probability of retirement
from the estimated probit.

% Such amodel should also include the other major motiva-
tionsfor saving, as outlined in Gustman and Juster (1996).

% On the other hand, when we run a probit without the
Social Security accruals, alikelihood ratio test indicates that
these two coefficients are not jointly significant.

2 We al so estimated wealth equations with separate
measures of pension and Social Security accruals. The

findings were similar to the wealth equation reported in Table 5.
Theonly significant coefficient isfor theinitial accrual created
by pensions.

% The observations are respondents as of the four survey
dates, and consequently the sample changes from one age to
the next. Inthelast panel, the sample also changes because of
differential percentages with positive gains. These changes
account for the fact that the amountsin the last panel, which
should show a monotonic decrease for a particular individual,
do not always do so.

2 Tominimizetherecall biasasto exactly when theindi-
vidual started to receive benefits, the dependent variableis
defined as whether the individual had already claimed benefits
on the survey date instead of a measure of the age of claiming.

% The t-statistic on the measure of the combined premium
declinesfrom-2.85t0-2.08. The coefficients onthetwo delta
measures change only very slightly.
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