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This paper investigates the effects of the Affordable Care Act (ACA) on retirement. The first
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expectations) before and after adoption of the ACA. We find no statistically significant
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time ACA was introduced, the overall reduction in full-time work over the age span 54–65 is
simulated to be about 0.1 percentage points. Data are from the Health and Retirement Study.
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The debate continues on how best to provide health insurance to the US population.
Our goal in this paper is to answer one of the questions raised by the Affordable Care
Act (ACA) and its potential revision – whether providing health insurance to the
population approaching retirement affects the likelihood they will work longer, and
in particular whether the general availability of health insurance coverage to those
under the age of 65 accelerates their retirement.
The analysis takes advantage of the natural experiment associated with the adop-

tion of the ACA to examine how such insurance affects the likelihood of retirement.
Concern about this issue stems from the findings in an extensive literature suggesting
retiree health insurance accelerates retirement.1 ACA may have a similar effect to
retiree health insurance since it provides health insurance to those who would not

1 Studies of the relation of retiree health insurance to retirement include Clark (2015), Currie and Madrian
(1999), French and Bailey Jones (2011), Gilleskie and Blau (2006), Gustman and Steinmeier (1994,
2000), Madrian (1994), Marton and Woodbury (2006), and Nyce et al. (2011).
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be covered until they become eligible for Medicare should they choose to retire before
age 65. To the extent that ACA accelerates retirement, this side effect would be incon-
sistent with decades of public policies that were designed to increase the retirement
age.2 Because any substitute for ACA might have a similar effect, it is useful to deter-
mine how publically provided health insurance is likely to affect retirement – and the
effect of ACA on retirement is an obvious place to start.
In contrast to the suggestion from the literature on retiree health insurance, Levy

et al. (2015) do not find those under the age of 65 have changed their retirements fol-
lowing the implementation of ACA. They compare changes in retirements through
mid-2015 between individuals residing in states that participated in ACAwith changes
in retirements observed for individuals from states that did not participate.
A goal of this paper is to help to fill the gap in our understanding of the effects of

the ACA on retirement. In particular, we wish to determine whether the apparent
contradiction in findings between the retiree health literature and the recent analysis
of the retirement effects of ACA continue to hold up upon further examination of the
effects of the ACA.3

In contrast to the previous literature on the ACA, we focus on three major groups
of employed individuals, categorized by their employer-provided health insurance
coverage before the adoption of ACA. A first group consists of individuals with
employer-provided health insurance when working, but with no employer-provided
retiree health insurance to cover them should they retire before age 65. This group
is subject to an incentive from ACA that is similar to the incentive created by retiree
health insurance. ACA would not induce as large a change in the marginal incentive
to retire for two other groups, those whose employers provide health insurance both
on the job and in retirement, and those with no employer-provided health insurance
either at work or when retired. Note that our approach, comparing the differences in
outcomes among these three groups between two periods, differs from and is some-
what complementary to the approach taken by Levy et al. (2015).
First, using two cohorts from the Health and Retirement Study (HRS), we conduct

a difference-in-difference analysis of the actual effects of ACA on retirement in the
short term. This analysis uses data from the HRS Mid Boomer cohort (born from
1953 to 1959) to calculate the differences in retirement outcomes between those
whose retirement incentives are modified by ACA and those whose marginal

2 Policies designed to encourage delayed retirement include: the increase in the Social Security full retire-
ment age; the abolition of the earnings test after full retirement age; the increase in Social Security’s
delayed retirement credit; the abolition of mandatory retirement; and enforcement of rules requiring
defined benefit pension plans to be actuarially fair in determining benefits after normal retirement.

3 Levy et al. (2015) recognize that too short a time may have elapsed to observe the full effects of ACA on
retirement. Levy et al. (2015) also suggest the problems with the start-up of the exchanges may have
adversely affected perceptions as to the availability of alternatives to employer-provided insurance.
The short time frame also creates other explanations for the absence of an observed effect. There has
been little time for those very near retirement age to reoptimize. For example, to fund an earlier retire-
ment, an individual may need to accumulate additional wealth. It might also be that the effects of ACA
on retirement will not be visible until the near retirement age population better understands the change in
retirement incentives introduced by ACA. Nevertheless, if their analysis holds over the longer term, it
would suggest that there are no unintended side effects of ACA on retirement to be of concern to policy
makers.
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incentives are not affected by ACA. Retirement changes are calculated over the 2010–
2014 period. The analysis then compares the changes among the three groups over the
period since ACA was adopted with the analogous changes over an earlier period for
those in an older cohort (Early Boomers born from 1948 to 1953), a cohort not sub-
ject to incentives from ACA.
In view of the possibility that too few years have elapsed since the implementation

of ACA to find effects on actual retirements, our second step is to extend the time per-
iod for measuring retirement. We do this by considering changes in respondent
reports of their expected retirement and Social Security claiming dates. For Mid
Boomers, the changes in expectations are calculated for each of the coverage groups
over the 2010–2014 period. For Early Boomers, calculations are made over the com-
parable age span. Many expect to retire after 2014. Thus, the period of analysis is not
limited to the 2010–2014 period used to observe actual changes in retirements. Using
the change in retirement expectations as the dependent variable allows individuals to
consider changes over a much longer period. As a result, it allows them to enhance the
attractiveness of retiring earlier by changing saving and other related behaviors,
changes that are not possible in the short run.
Our third step is to project the potential effects of ACA over an even longer period.

For this exercise, we use a structural model of retirement.4 The model was previously
estimated to explain the retirement behavior observed for married men from the ori-
ginal HRS cohort (Gustman and Steinmeier, 2018, forthcoming). The model includes
the role that health insurance plays in buffering against small probability catastrophic
health events that may create very large declines in assets and consumption.5

To simulate the effects of ACA on retirements, we introduce ACA into the budget
constraint facing each individual. We adopt the simplifying assumption that there is
no medical spending once the ACA is implemented. This procedure allows us to simu-
late the effects of ACA in the long run, that is, the full adjustments in retirement that
might be observed for those who entered the labor market with ACA already in place.

4 French et al. (2017) use HRS and MEPS data to extend the French and Jones (2011) structural retire-
ment model and to apply that model to simulate the effects of ACA. They consider the offsetting
influences of ACA as it generates a decline in the cost of non-group health insurance for those retiring
before age 65 on the one hand, while inducing a decline in work incentives as subsidies decrease with
income on the other. As in our model, their model includes health insurance, uncertain medical costs,
a saving decision, a non-negativity constraint on assets, and a consumption floor. Both models predict
that for the previously uninsured employment rises after ACA because the consumption floor, interacted
with medical spending risk, results in the ACA reducing medical expense risk, thereby reducing the incen-
tive to not work and save to be eligible for the consumption floor. While both models include stochastic
risks and use HRS data to take account of uncertainty in health outcomes and expenditures, there are a
number of important differences between these models. For example, the authors differ in their
approaches to modeling the various sources of heterogeneity in preferences. Other differences may
also be important. In the present paper French, von Gaudecker and Jones include a more detailed
model of the ACA and its interaction with Medicaid than we include here. On the other hand, we
model in greater detail the accrual profiles of individual DB pension plans, which is important if one
is to eliminate the possibility of bias in estimated effects of employer-provided health insurance arising
from the correlation between the omitted pension incentives and included provisions of employer-
provided retiree health insurance variables.

5 Aizawa and Fang (2015) examine the effects of the ACA using a matching model that considers the
behavior of both workers and firms. Their focus is on the relation of ACA to health insurance coverage
in a model that can explain correlations among firm size, wages, health insurance offering rates, turnover
rates, and workers’ health.
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It also allows us to simulate adjustments in outcomes over the short and intermediate
terms. We do this by introducing ACA at an older age and allow respondents to reop-
timize their behavior in view of the unexpected change in the law. Thus, a major
advantage of the structural approach is that it allows us to compare the effects of
ACA on retirement in the short, intermediate, and long run. Note, however, that
simulations from our structural model are likely to provide an upper bound to the
effects of ACA. The Medicaid expansion and the income-related subsidies under
ACA for those who are not covered by group plans may provide coverage that is
inferior to that provided by employer health plans, deductibles, copays, and limita-
tions on coverage notwithstanding. In contrast, our simulations assume that all med-
ical costs will be covered under ACA.
We are aware of an important potential pitfall in analyzing the relation of retiree

health insurance to retirement. Availability of employer-provided health insurance
is correlated with coverage by a defined benefit pension. Previous analyses have at
times confounded the effects of retiree health insurance with those of Defined
Benefit (DB) pensions. To avoid this pitfall, after we explore the retiree health insur-
ance – pension relation in descriptive data, we standardize for the influence of corre-
lated pension incentives on retirement in a multivariate setting, and then make the
comparison in a structural setting. This is designed to eliminate any specification
error that would otherwise result from failing to standardize for the covariance
between employer-provided health insurance and incentives from pensions.
In Section 2, we estimate the size of the groups classified by their health

insurance coverage in 2010; we indicate the changes in employer-provided health
insurance at work and in retirement between 2010, before ACA, and 2014, after
ACA was implemented; and provide related descriptive data. Section 3 estimates
the relation between initial type of health insurance coverage and retirements
observed between 2010 and 2014, and for an older cohort over a 4-year period involv-
ing the same initial age span. Section 4 examines changes in retirement intentions and
benefit claiming intentions before vs. after adoption of the ACA. Section 5 modifies a
structural model to project responses to ACA in the long term, as well as in the short
run and intermediate run. Section 6 concludes. The equations and methods for esti-
mating the structural model are described in the Appendix and in Gustman and
Steinmeier (2018, forthcoming).

2. Descriptive analysis of the availability of health insurance

We arrange the descriptive analysis around three groups. ACA is most likely to affect
marginal retirement incentives for members of the first group, those who had health
insurance on the job, but did not have employer-provided health insurance should
they retire before age 65. After ACA, the private health insurance market and
exchanges provide retiree health insurance, often subsidized, reducing the incentive
for members of this first group to stay on the job. In contrast, ACA does not affect
incentives for a second group, those who before its implementation had employer-
provided health insurance on the job and in retirement. Nor does it affect incentives
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for those who initially had no employer-provided health insurance, either while work-
ing or when retired.6

The data in this section is from members of the Mid Boomer cohort of the HRS,
individuals who were born from 1954 through 1959. We restrict the sample to respon-
dents who were aged 51–56 when they first entered the HRS.7 Observations begin in
2010, before ACA affected the availability of health insurance. The last HRS obser-
vations available at the time of the writing of this study are from 2014.

2.1 Health insurance coverage from employers

Table 1 begins with data on insurance from work-related sources only. The sample in
each year is restricted to those who have a current job in that year. Percentages of
observations in the indicated year are reported below the counts in each cell.
From row 1, column 1 of Table 1, 1054 respondents in 2010, or 39.3% of 2010

respondents who were currently employed, had employer-provided health insurance
while working on their current job, but did not have employer-provided health insur-
ance in retirement. This juxtaposition of health insurance availability generates the
strongest first-order incentive influencing retirement prior to ACA, encouraging the
individual to postpone retiring. Moving down column 1, 42.7% of respondents had
no employer-provided health insurance either on their current job or in retirement.
When a person has no employer-provided health insurance either before or after
retirement, health insurance does not differentially affect the incentive to retire. The
third group includes 18% of employed respondents. In 2010, these individuals had
employer-provided health insurance whether working or retired, so that employee-
provided health insurance did not create a strong incentive affecting retirement.8

There are very small differences between years in the proportion falling within each
health insurance group.9 This can be seen by comparing values across the three col-
umns of Table 1. Between 2010 and 2014, the fraction of the employed with health
insurance on the job and no health insurance in retirement decreases from 39.3% to

6 Second-order effects would arise if, in response to ACA, employers changed the relative availability of
health insurance on the job and in retirement. There is no evidence of major changes in employer offer-
ings after ACA was adopted, however. There also may be other second-order effects of ACA. Employers
might, for example, change the subsidies for employee vs. retiree health insurance, either modifying
required contributions, or changing deductibles and copays. Retirement incentives would also be affected
if employers created or modified any compensating wage differentials. HRS does not provide informa-
tion on the extent of employer subsidization of health insurance. Nor has ACA been in effect long
enough to reliably identify any changes in compensating wage differentials.

7 By limiting the analysis to individuals who were aged 51–56 when they entered the HRS, we exclude
those who entered the HRS before 2010 as a younger or older spouse to an age eligible household mem-
ber. That is, we exclude cases where the spouse, but not the Mid Boomer respondent, was 51–56 years old
at the time of entering the survey.

8 The relative sizes of each of the three groups are similar for both males and females. When the sample is
restricted to those who had been on the job for at least 10 years, the fraction with health insurance on the
job, but no health insurance in retirement, increases slightly. For example, in 2010, 42.6% of the sample
of long-term job holders had health insurance on the job, but not in retirement. Those with health insur-
ance both when working and when retired increases from 18.0% of all employed to 22.2% of long-term
employed.

9 Comparing columns 1 and 3 of Table 1, bottom row, between 2010 and 2014, the total number respon-
dents to the survey who reported themselves as employed declined 14.2% (1-2300/2681). The overall attri-
tion rate for Mid Boomers between 2010 and 2014 is 17.5% (691/3940).
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37.6% of the employed. The fraction with no health insurance either on the job or in
retirement decreases from 42.7% of the employed in 2010 to 42.4% in 2014. Lastly, the
percentage of employees with health insurance both at work and when retired
increases from 18.0% to 20.0%.
The summary statistics in Table 1 do not provide a full picture of the changes

experienced by those falling in different health insurance groups before ACA.
Those in one category of health insurance in 2010 frequently are found in another cat-
egory in 2014. Nevertheless, because the flows into and out of each category roughly
offset, the gross row and column totals of Table 1 suggest small changes in the total
within each category between 2010 and 2014.
From the perspective of individuals, despite the substantial probability of moving

from one health insurance category to another, the probability of having the same
coverage at work and in retirement in 2014 as in 2010 is substantially >50%.
Consider row 1 of Table 2.10 In 2010, before the ACA was implemented, 40.9% of
respondents were covered by health insurance on their current job, but not in retire-
ment. Looking across row 1, by 2014, only 66.2% of those individuals (522/789) still
had health insurance on their current job, but not in retirement. From row 1, column
2, by 2014, 13.6% (107/789) had lost health insurance on their current job and still had
no health insurance in retirement. In contrast, among those with health insurance on
their current job in 2010 but not in retirement, by 2014, 19.8% (156/789) had main-
tained their insurance on their current job, while also gaining retiree health insurance.
Row 2 of Table 2 pertains to the 40.3% of respondents in 2010 who had no health

insurance either on the job or in retirement. Of this group, 16.6% (129/777) gained
health insurance on the job by 2014. An additional 6.9% (54/777) of those with no
insurance in 2010 gained health insurance both while employed in their 2014 job
and also when they retired.
Consider next the third group in 2010, those with health insurance at work and

when retired. Although 54.5% (188/345) were similarly insured in 2014, 32.8%

Table 1. Employer-provided health insurance on current job and in retirement in 2010,
2012, and 2014 (percentages of total are in parentheses)1

2010 2012 2014

HI on job; no HI in retirement 1054 (39.3) 991 (38.9) 865 (37.6)
No HI on job; no HI in retirement 1144 (42.7) 1092 (42.9) 976 (42.4)
HI on job; HI in retirement 483 (18.0) 462 (18.2) 459 (20.0)
Total 2681 2545 2300

1The sample is restricted to Mid Boomers who had a current job and were aged 51–56 when
they first entered the survey.
HI, Health Insurance.

10 For this analysis, Table 2 is restricted to Mid Boomers who responded to the HRS in 2010 and 2014, and
who held a job in those years. For completeness, we also include a small category consisting of those who
report having health insurance in retirement, but not on the current job. Presumably their coverage must
have come from a previous employer, although it may simply be the result of reporting error.
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(113/345) lost their retiree benefits, although they maintained insurance on their cur-
rent job, while by 2014, 11.0% (38/345) no longer had either current or retiree health
insurance.

2.2 Health insurance coverage from all sources

The goal of ACA is to increase health insurance coverage, whether that coverage is
through the employer or from other sources. The shares of respondents with each
source of employer-provided coverage in 2010 are reported in the last column of
Table 3. Shares of employed respondents by source of coverage in 2014 are reported
in the bottom row. The cells in the table trace the changes in sources of coverage
between 2010 and 2014, before and after ACA. For purposes of comparison,
Table A1 reports the same flows for the Early Boomer cohort between 2004 and
2008, when the Early Boomers fell in the same age span as the Mid Boomers.
Remember, however, Early Boomers were unaffected by the ACA.
Health insurance coverage is considerably higher when one considers sources

beyond own current employer. Looking down the last column of Table 3, other
sources of coverage increase the health insurance coverage rate from 56% of employed
individuals based on insurance from own employer up to 81%. (In 2004, the Early
Boomer cohort shows an analogous increase from considering other sources of health
insurance from 59% to 86%.) Aside from own employment, in 2010, the spouse’s
employer (13%), private insurance (4%), and insurance through self-employment
(3%) are the three most important sources of coverage.11 The results in Table A1
for Early Boomers in 2004 are similar.
From row 9, right-hand column (12), when health insurance coverage from private

insurance, Medicare, Medicaid, from military service, and from other sources are

Table 2. Number of respondents by health insurance coverage on current job and in
retirement, 2010–2014 (percentages of total are in parentheses)1

2010

2014

HI cur job;
no HI ret.

No HI cur job;
no HI ret

HI cur job;
HI ret

No HI cur
job; HI ret Row total

HI cur job; no HI ret. 522 (66.2) 107 (13.6) 156 (19.8) 4 (0.005) 789 (40.9)
No HI cur job; no HI Ret 129 (16.6) 593 (76.3) 54 (6.9) 1 (0.001) 777 (40.3)
HI cur job; HI ret 113 (32.8) 38 (11.0) 188 (54.5) 6 (1.7) 345 (17.9)
No HI cur job; HI ret 2 (11.1) 5 (27.8) 1 (5.6) 10 (55.6) 18 (0.1)
Column total 766 (39.7) 743 (38.5) 399 (20.7) 21 (1.1) 1929 (100)

1Sample includes those respondents in 2010 and 2014 who had a current job in each of those
years.
HI, Health Insurance.

11 Disaggregating the Mid Boomer statistics by gender, 11.7% of males and 13.5% of females are covered
via their spouse’s health insurance.
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Table 3. Number of employed respondents by the source of insurance in 2010 and 20141

2010

2014

Current
employer

Previous
employer

Self-
employed
business

Spouse
employer –
current
or former

Private
insurance
purchase

Medicare
(disability?) Medicaid Military

With
Gov.
subsidy

Purchased
on Gov.
exchange

No
insurance

Row
total

1 2 3 4 5 6 7 8 92 102 11 12

1-Current employer 941 12 3 30 26 3 3 6 4 5 56 1080 56%
2-Previous
employer

7 12 1 2 2 0 0 1 1 1 1 26 1%

3-Self-employed
business

4 0 31 1 6 0 1 1 0 0 10 54 3%

4-Spouse employer
– current or former

51 0 5 167 10 1 2 2 0 1 11 249 13%

5-Private insurance
purchase (includes
AARP and others)

14 0 7 6 27 1 5 0 0 0 11 71 4%

6-Medicare
(disability?)

0 0 0 1 1 9 0 0 2 2 2 13 1%

7-Medicaid 8 0 0 1 1 1 15 1 0 0 10 37 2%
8-Military 1 0 0 0 2 0 0 21 0 0 2 26 1%
9-No insurance 86 0 6 14 44 2 28 3 9 10 190 373 19%
10-Column total 1112

58%
24 1% 53 3% 222 12% 119 6% 17 1% 54 3% 35 2% 16 1% 19 1% 293 15% 1929 100%

1 This sample is constrained to include those who were currently employed in 2010 and in 2014.
2 Columns 9 and 10 are not mutually exclusive. These are subsets of private insurance purchase.
AARP, American Association of Retired Persons.
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included, 19% of the continuously employed had no health insurance in 2010. (In
2004, 14% were uninsured.) After ACA, from row 10, column 11 of Table 3, the
group with no insurance had fallen to 15%. Thus, between 2010 and 2014, the
share of currently employed individuals without health insurance coverage had fallen
by about 4 percentage points. (Between 2004 and 2008, there was a 1 percentage point
decline in the share of the employed who were uninsured.) Among 1080 respondents
who had coverage from a current employer in 2010, 87% (941) had insurance from a
current employer 4 years later. Of the remainder, 5.2% (56/1080) ended up with no
health insurance; 2.8% (30/1080) were newly insured through a spouse, and 2.4%
(26/1080) had purchased private insurance.
Of 373 individuals who had no insurance in 2010, just over half (50.9% = 190/373)

still had no insurance by 2014; 23.1% (86/373) gained insurance from a current
employer; 11.8% (44/373) secured private insurance; and 7.5% (28/373) gained cover-
age from Medicaid. The transitions observed between 2004 and 2008, before the
advent of ACA, were similar.
Not shown in Table 3, the percentage of the sample with retiree health insurance

from their own current employer, a previous employer or a spouse’s employer
increased from 19.2% in 2010 to 22.5% 2014.
There are three lessons to take away from these data. The first is that the transitions

from the period before to after ACA are not very different from the comparable tran-
sitions observed for an older cohort over the same age span. The second lesson is a
caveat about our methodology. We will attempt to measure the effects of ACA on
retirement incentives by focusing on the group that, before ACA, had employer-
provided health insurance on the job, but not in retirement. We assume they gain
coverage in retirement from ACA that they otherwise would not have had, so their
incentive to keep on working is reduced. But as Table 3 demonstrates, some of
them would have secured health insurance in retirement from the other sources listed
in that table. For those respondents, we will overstate the effects of ACA on their
retirement incentives. Members of other groups would also have experienced a change
in their insurance status before reaching retirement age. For some, ACA would have a
greater effect on their retirement incentives than we are supposing. The third lesson is
that others would have secured health insurance coverage outside of their own
employment. This means that our attempt to identify the affected group by focusing
only on insurance from the employer tells only part of the story. This approximation
should be borne in mind when interpreting our later results.

2.3 Health insurance coverage and pensions

To understand the relationship between retirement and retiree health insurance, one
must eliminate the effects of any covariation with incentives created by defined
benefit pensions (Gustman and Steinmeier, 1994). There is a very close relationship
between coverage by a defined benefit pension and the availability of retiree health
insurance. Omitting the incentive created by an early retirement spike due to a
defined benefit pension from a retirement analysis invites specification error. The
effect on retirement of the omitted pension incentive, which varies with the terms
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of the pension benefit formula as well as the work history of the covered individual,
will be attributed inappropriately to retiree health insurance.
Descriptive data on the relation between pension coverage and the availability of

employer-provided retiree health insurance are reported in Table 4. In the top
panel, we find counts for pension outcomes against the availability of employer-
provided retiree health insurance. For example, from the bottom row of the upper
panel of Table 4, columns 1 and 5, we see that 45.2% (1212/2681) of the sample
has no pension from their current job.
The bottom panel of Table 4 reports the column percentages. From column 1, row 3,

we see that only 5% of those with no pension on their current job have health insurance
at work and in retirement. From column 1, row 2, almost three-fourths (73%) of those
who do not have a pension on their current job also do not have either health insurance
on that job or in retirement. Just over one-fifth of those without a pension (21.9%) has
health insurance on the job, but does not have retiree health insurance. Looking across
row 1 of the bottom panel from column 2 to 4, whatever the pension plan type, 53–54%
of those with a pension have health insurance on the job, but do not have retiree health
insurance. The next most likely outcome for those with a pension is to have both health
insurance on the job and retiree health insurance. That probability is highest for those
with both DB and Defined Contribution (DC) pensions at 36.1%. Of those with a DB
plan only, 29.2% have employer-provided insurance both on the job and in retirement.
In addition, 24.9% of those with a ‘DC plan only’ have health insurance both when
working and into retirement. Roughly a fifth of those with a DB only or DC plan
only have no health insurance either when working or retired (17.5% and 21.4%,
respectively). Those who have both DB and DC pensions have only a 9.8% chance
of having no health insurance both when working and when retired.
From the top panel of the table, we can also calculate the type of pension condi-

tional on health insurance coverage on the current job and/or retiree health insurance
(data not shown). The percentages of the currently employed with a DB pension only,
a DC pension only, and both types are 13.4%, 26.8%, and 14.1%, respectively.
(Similar results are found when plan type is computed for pensions from any job,
not just the current job.) Half of those with retiree health insurance have a DB
plan only, or both a DB and a DC plan on their current job (21.7 + 28.4). Yet of
the total sample, only 27.5% have a DB plan, whether alone or in combination
with a DC plan. Given the overwhelming evidence that DB pension incentives
strongly influence retirement outcomes, this confirms the importance of controlling
for the relationship between retiree health insurance and coverage by a defined
benefit plan in retirement equations.
Instead of sorting individuals based on type of pension, Table 5 includes only those

who are covered by a pension on their current job and sorts them by pension wealth
quartile. The top panel reports the raw numbers in each cell, while the bottom panel
reports the column percentages.
As pension wealth increases, so does the share of respondents who have both health

insurance on the job and health insurance in retirement. From row 2 of the top panel,
the number with no health insurance either on the job or in retirement declines as pen-
sion wealth increases.
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Looking across row 3 of the bottom panel of Table 5, the percentage with health
insurance on the job and in retirement rises from 24.1% of those in the lowest pension
wealth category (column 1, row 3) to 34.8% of those in the highest pension wealth
category (column 4, row 3).
From the row percentages (not reported here), 30.9% of those with retiree health

insurance come from the third quartile of respondents ranked by pension wealth.
Those falling in the highest pension wealth quartile account for a smaller share of
those with retiree health insurance at 26.7%.

3 Health insurance coverage and actual retirement age

Levy et al. (2015) studied the effects of ACA on actual retirements by relating the
probability of retirement to the availability of ACA by state. We begin with a simple

Table 5. Employed respondents by type of health insurance coverage and pension plan
wealth quartile, Mid Boomers with pension wealth for pensions from current job, 2010

0–25% 25–50% 50–75% 75–100% Total

Number of observations
HI job; no HI ret 201 213 197 174 785
No HI job; no HI ret 109 70 44 38 261
HI job; HI ret 98 82 131 113 424

Total 408 365 372 325 1470
Column total

HI job; no HI ret 49.1 58.4 52.8 53.5 53.3
No HI job; co HI ret 26.7 19.2 11.8 11.7 17.7
HI job; HI ret 24.1 22.5 35.3 34.8 28.8

Total 100.0 100.0 100.0 100.0 100.0

HI, Health Insurance.

Table 4. Pension plan coverage and plan type for pension from current job by health
insurance coverage, Mid Boomers 2010

No pens DB only DC only Both Total

Number of observations
HI job; no HI ret 266 191 386 205 1054
No HI job; no HI ret 885 63 154 37 1144
HI job; HI ret 61 105 179 137 483
Total 1212 359 719 379 2681

Column percentages
HI job; no HI ret 21.9 53.2 53.7 54.1 39.3
No HI job; no HI ret 73.0 17.5 21.4 9.8 42.7
HI job; HI ret 5.0 29.2 24.9 36.1 18.0

Total 100.0 100.0 100.0 100.0 100.0

HI, Health Insurance.
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relation between observed retirements (an answer from the Current Population Survey
type labor market status question in the HRS that the individual was retired in 2014
after having reported a job in 2010) and the type of health insurance held.
Table 6 reports retirement rates over a 4-year period for the three groups of

employed, categorized by their employer-provided health insurance while working
and when retired in the base period. Retirements for those in the Mid Boomer cohort
are reported in column 1. Retirements by members of the Early Boomer cohort are
reported in column 2. Differences in retirement rates between cohorts are reported
in column 3. Note that differences in retirement between the cohorts may not be
the result of the ACA. There are other differences between members of the cohorts
that are not addressed in Table 6. We attempt to standardize for the effects of these
differences in Table 7.
There are two takeaways from Table 6, neither of which is very helpful in isolating

the relation between ACA and retirement. First, looking down column 1, as one
might expect if health insurance coverage were the only determinant of retirement,
retirement is higher in the Mid Boomer cohort for those with health insurance both
on the job and in retirement (row 3, 7.6%) than it is for those with health insurance
on the job but not in retirement (row 1, 3.6%). But retirements are even lower for
those with no health insurance on the job or in retirement (row 2, 2.7%). A similar
relation is found for the Early Boomer cohort.
The second take away is from column 3. Here we compare changes in retirement

over the 4-year age span between cohorts. If the results in Table 6 were produced
by a natural experiment, the differences in column 3 would indicate the effect of
ACA on retirement. The expectation would be that retirement rates would increase
by more for those in row 1 of the table since ACA reduces their marginal incentive
to stay at work, while it does not affect marginal incentives for members of other
groups. In contrast to expectations, however, this comparison suggests that there is
no difference in the absolute reduction in retirement over the period ACA was phased
in between those who had employer-provided health insurance only on the job and
not in retirement and those with health insurance both when working and when
retired.
The fact that retirements were reduced for all three groups probably reflects the

effects of the Great Recession. In particular, the labor supply response to that reces-
sion probably discouraged early retirements. In contrast, the policies adopted by
employers to deal with downturn in demand are likely to have encouraged retire-
ments, but those policies probably differed among employers offering different health
insurance options. The changes in retirements observed in column 3 may be expected
to reflect the joint effects of ACA and the different reactions to the Great Recession.
In any case we can find no direct evidence in simple descriptive statistics that ACA
accelerated retirements.
To further analyze the relation between health insurance type and actual retirement

between 2010 and 2014, and over the analogous period for an older cohort, Table 7
presents the results of a probit analysis. Here we pool the samples from the Early
Boomer and Mid Boomer cohorts and observe their retirement behavior from the
year they entered the HRS until 4 years later. The dependent variable is 1 if the

Alan L. Gustman, Thomas L. Steinmeier and Nahid Tabatabai426

https://doi.org/10.1017/S1474747218000033  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747218000033


individual retired over the 4-year period, either between 2010 and 2014 for Mid
Boomers or 2004–2008 for Early Boomers.
The differences in probability of retiring reported are derived from the coefficients

estimated in a probit equation for interaction variables between cohort (Mid Boomer)
and indicators of the type of employer-provided health insurance in the base period.
The interaction variables reflect the difference in retirements between the Mid
Boomers and the Early Boomer cohort. Dummy variables for cohort and type
of coverage in the base period are also included. There are no other covariates in
the probit underlying column 1, but covariates are included in the probit underlying
column 2.
Those with health insurance on their current job but not in retirement, and those

with health insurance both on the job and when retired, are more likely to have retired

Table 6. Percent who retired over 4-year period, Mid Boomer and Early Boomer cohorts

Percent Mid
Boomers who
retired between
2010 and 2014

Percent Early
Boomers who
retired between
2004 and 2008

Difference in
percent between
Mid Boomers and
Early Boomers

HI on job; no HI in retirement in base
year

3.6 6.3 −2.7

No HI on job; no HI in retirement in
base year

2.7 4.2 −1.5

HI on job; HI in retirement in base year 7.6 10.2 −2.6

Sample is conditioned on having held job in base period.
HI, Health Insurance.

Table 7. Probit of retired in 2008/2014 on health insurance dummy variable in 2004/
20101

Includes only
HI variables

Includes HI variables
and other covariates

HI from current employer, no retiree HI1 0.0181 (1.59) 0.0117 (1.13)
HI on current job and in retirement 0.0529 (3.71) 0.0345 (2.69)
MBs-HI from current employer, no retiree HI1 −0.0059 (−0.39) −0.0105 (−0.80)
MBs- HI on current job and in retirement 0.0043 (0.25) −0.0017 (−0.11)
MBs −0.0229 (−1.94) −0.0202 (−1.81)
Sample size 3939

1Marginal effects are reported in this table; t-statistics are in parentheses. Also included in each
probit is a dummy variable indicating no health insurance coverage when working, but cover-
age when retired. That category includes only 58 observations. Other covariates included in col-
umn 2 measure gender, age, education, health, occupation, type of pension coverage, and
whether the individual is looking for work. MB stands for Mid Boomers.
HI, Health Insurance.
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than those without health insurance either at work or in retirement. This result is con-
sistent with the descriptive statistics in Table 6. However, neither interaction variable
is significant. That is, we can find no statistically significant evidence that compared
with Early Boomers, Mid Boomers with health insurance on the job, but with no
retiree health insurance, were less likely to stay in the labor market as a result of
ACA. Nor is this result changed when covariates related to demographics, education,
health, pension coverage, and unemployment are included. Thus, we find no statistic-
ally significant evidence that ACA accelerated the relative retirement rates of those
who, before ACA, had health insurance when working, but did not have retiree health
insurance.
To be sure, the effects of ACA on retirements may have been obscured by major

differences in employer behavior between the Early Boomers’ and Mid Boomers’
retirements. It might also be that not enough time has passed to see the basic effect
of ACA on retirement. In view of these possibilities, we turn to alternative approaches
to estimating the effects of ACA on retirement.

4 Health insurance coverage and expected claiming and retirement ages

To set the stage for our analysis of the effects of ACA on retirement in the intermedi-
ate term, in Table 8, we report the expected ages of claiming Social Security benefits
(or the expected retirement age – the age at which the individual stops work entirely)
from 2010 through 2014.12 We then relate expected ages of benefit claiming, or retire-
ment, to health insurance coverage in 2010.13 Consider Table 8, column 1, row 1, in the
top panel. On average respondents with health insurance on the job but not in retire-
ment in 2010 expected, as of 2010, to claim benefits at age 65.0. From column 1,
row 2, respondents with no health insurance either on the job or in retirement expected
to claim benefits at 64.6. Thus, respondents who in 2010 had health insurance on the
job, but not in retirement, expected to claim their Social Security benefits 0.4 years
later than those with no health insurance on the job, or in retirement. A person with
health insurance on the job but not in retirement also expected to claim benefits half
a year later than someone with health insurance both on the job and when retired
(65.0 vs. 64.5).14

The lower panel in Table 8 indicates the age of expected retirement for those with
different health coverage. From column 1, reporting expected retirement ages (not
claiming ages) as of 2010, we find those with health insurance on their current job,

12 For studies of the relation between retirement and Social Security benefit claiming, see Glickman and
Hermes (2015), Gustman and Steinmeier (2015), Henriques (2012), Shoven and Slavov (2012, 2014),
and Song and Manchester (2007).

13 The sample in Table 8 is conditioned on the respondent having held a job in all 3 years. It includes those
who answered ‘don’t know’ or ‘refused’ to the age of claiming or retirement age questions. For those
whose claiming age is missing, we use age 62. For those who report a claiming age over 70, we change
the claiming age to 70. For those with missing expected retirement age, we use the expected claiming age.
Table A2 reports the claiming and retirement ages for the subsample of respondents who did not answer
‘don’t know’ or ‘refused’ to the expected age questions. The comparisons among cell values are similar,
but not identical, to those described in the following paragraphs.

14 Note that for both the expected age of claiming and of retirement, all medians are age 65 and do not
differ by health insurance coverage.
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but no health insurance in retirement, expected to retire seven-tenths of a year earlier
than those with no health insurance either on the job or in retirement (64.5 vs. 65.2).
They expected to retire 0.4 years after those with health insurance both at work and in
retirement (64.5 vs. 64.1).
Next compare results between the two panels in Table 8, beginning with row 1, col-

umn 1 in each panel. This comparison suggests that the relation of type of health
insurance to Social Security claiming age differed somewhat from the relation of
type of health insurance to expected retirement age. Those with health insurance on
the job and no health insurance in retirement in 2010 expected to claim their Social
Security benefits at age 65, half a year after they retired. Those with no health insur-
ance on the job and no health insurance in retirement expected to claim benefits 0.6
years before they retired, while those with health insurance both on the job and in
retirement expected to retire four-tenths of a year before they claimed their benefits.
Next consider the statistics relevant to the effects of ACA on age of benefit claiming

or retirement expectations. Compare the expected ages of claiming or retirement in
2010 with the expected ages in 2014. There was little change in the expected age of
Social Security benefit claiming. More importantly, the movement in the expected
age of retirement is in the opposite direction of what was expected from changes in
ACA. If no other influences were operating except for the change in ACA, both
the expected age of claiming and of retirement should decline for those who had
health insurance on the job, but not in retirement. Instead, from the lower panel,
first row, between 2010 and 2014, the expected age of retirement increased by seven-
tenths of a year for those who had health insurance when working, but no retiree
health insurance.
To be sure, the increase in retirement age in all categories may reflect an adjustment

to capital losses and job losses suffered during the Great Recession. However, the
increase in expected retirement age for those with health insurance at work but not
in retirement was larger than the increase observed for those who had no employer-
provided health insurance from their employer while working, or in retirement.
Clearly the descriptive statistics on changes in expected retirement age conditional

on initial health insurance coverage are not sufficient to test the underlying effects of

Table 8. Expected ages of social security benefit claiming and retirement, weighted1

2010 2012 2014

Expected age of benefit claiming
HI on job; no HI in retirement in 2010 65.0 64.8 65.1
No HI on job; no HI in retirement in 2010 64.6 64.6 64.6
HI on job; HI in retirement in 2010 64.5 65.0 64.8

Expected age of retirement
HI on job; no HI in retirement in 2010 64.5 65.0 65.2
No HI on job; no HI in retirement in 2010 65.2 65.5 65.4
HI on job; HI in retirement in 2010 64.1 64.9 64.9

1 2010 weights. Includes only respondents who held a job in all 3 years.
HI, Health Insurance.
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health insurance availability on retirement. There are many considerations beyond the
availability of health insurance that drive the claiming and retirement decisions. If
these are systematically related to the availability of health insurance on the job
and/or in retirement in 2010, we will not observe the expected relationship between
health insurance and retirement in simple descriptive statistics. To isolate the effects
of health insurance availability at work and in retirement on retirement outcomes,
it will be necessary to take account of the role of pensions and other covariates
that are correlated with the availability of health insurance and are also correlated
with retirement outcomes. Accordingly, we turn to multivariate regressions of changes
in expected retirement age on initial health insurance coverage.
The sample underlying Table 9 includes members of both the Early and Mid

Boomer cohorts. It is restricted to those who reported a claiming or retirement age
in the initial and final years, either 2004 and 2008 for the Early Boomers, or 2010
and 2014 for the Mid Boomers. To be included, the respondents could not have
answered ‘don’t know’ or ‘refuse’ when asked about their expectation. Table 9 is
also restricted to respondents who in the initial year they were in the survey reported
they expected to claim benefits or retire at age 65 or earlier, since ACA only affects
availability of health insurance when retired for those under 65. The first two columns
in Table 9 report results for regressions with the expected claiming age as the depend-
ent variable. The next two columns report results where expected retirement age is the
dependent variable.
In all cases, the key independent variable is a dummy variable indicating that the

individual had health insurance at work but not in retirement, interacted with an indi-
cator that he or she was a member of the Mid Boomer cohort. The coefficients on this
variable are reported in row 3. Once again, for purposes of difference-in-difference
analysis, other health insurance dummy variables in all regressions include an indica-
tor of coverage in the base period on the job but not in retirement, an indicator of
coverage both on the job and in retirement, an indicator of membership in the Mid
Boomer cohort, as well as the interaction between coverage on the job and in retire-
ment with an indicator the individual is from the Mid Boomer cohort. The multiple
regressions in columns 2 and 4 also include variables measuring gender, age, a series
of dummy variables measuring schooling, education, health, occupation, and type of
pension coverage.
The fits for all regressions are very poor. The coefficients reported in row 3, col-

umns 3 and 4 are in the wrong direction, suggesting that compared with those with
no health insurance on the job or in retirement, ACA would increase the expected
retirement date for those with health insurance on the job but not in retirement.
This small effect is not statistically significant, however. The coefficients in the regres-
sions for expected claiming age are very near zero and also are not statistically
significant.
The bottom line is that there is no statistically significant evidence that ACA has

affected retirement intentions.
Once again, it is possible that too short a time has passed for ACA to have affected

retirement expectations, especially since many in the sample would have been a
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number of years away from retirement, even in 2014. Reoptimization may take time,
and not enough time may have passed for plans to have been fully readjusted.
It is also possible that the new incentives were not yet fully understood. Learning

may take time, or the time period may have been too short to allow other adjust-
ments, such as the additional saving required if retirement is to be accelerated; or
as the dynamics of health insurance coverage examined in Section 2 suggest, the spe-
cification of the expected retirement date equation may be too simple. When we allow
for other sources of health insurance coverage, type of employer-provided health
insurance in 2010 may be an imperfect measure of the incentive facing some indivi-
duals. This error in measurement may obscure a true effect of ACA on retirement.
To further investigate the reasons for this finding in the intermediate term, we now

turn to an analysis of a structural model that has been useful in explaining various
discontinuities in the retirement hazard, and the relation of non-linear retirement
incentives to retirement outcomes.

5 A simulation analysis based on a structural model

Our structural analysis simulates the effects of the ACA on retirement. The basics of
the model include the following. The model is dynamic. Life expectancy and health

Table 9. Change in expected dates of claiming and retirement for Early and Mid
Boomers

Dependent variable: change
in expected claiming date1

Dependent variable: change
in expected retirement date1

Includes
only HI
variables

Includes
HI and other
covariates

Includes
only HI
variables

Includes
HI and other
covariates

HI from current employer, no
retiree HI2

0.144 (0.61) 0.088 (0.37) −0.790 (2.14) −0.617 (1.64)

HI on current job and in
retirement2

0.221 (0.81) 0.124 (0.44) −0.933 (2.18) −0.796 (1.82)

MBs-HI from current
employer, no retiree HI2

−0.115 (0.37) −0.150 (0.48) 0.614 (1.28) 0.536 (1.10)

MBs-HI on current job and in
retirement2

0.181 (0.50) 0.182 (0.50) 1.150 (2.01) 1.184 (2.05)

MBs −0.359 (1.53) −0.191 (0.75) −0.536 (1.45) −0.322 (0.80)
R2 0.0091 0.0267 0.0055 0.0196
Sample size 1344

t values are in parentheses. Sample restricted to those who reported expected claiming or retire-
ment age of 65 or below.
1 Covariates include variables measuring gender, age, education, health, occupation, and type
of pension coverage.
2 The omitted category is no health insurance on the current job and no retiree health insurance.
HI, Health Insurance; MB, Mid Boomer.
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are stochastic. There is considerable heterogeneity built into the utility function. Time
preference and preference for leisure over work differ among individuals. Although
time preference varies among individuals, time preference is assumed to be constant
over time for any individual. Leisure preferences can change after retirement, possibly
inducing some individuals to return to work after an initial period of retirement.
The budget equation includes earnings in full- and part-time employment, detailed

specification of formulas governing employer-provided pension plans, Social Security
benefit rules, health insurance and health expenditures, and spouse’s income. Because
the analysis explicitly models the incentives from defined benefit pensions, it avoids a
fundamental mistake of studies that focus on retiree health insurance, but ignore or
mismeasure the accrual profiles of each individual’s DB pension. Typically such stud-
ies attribute some of the (omitted) effects of DB pensions on retirement to retiree
health insurance.
A point of emphasis is the relationship between detailed health outcomes, health

risks, wealth, and retirement. The health section of the model includes several individ-
ual health behaviors, such as smoking, drinking, and obesity, as well as the effects of
several medical conditions, such as diabetes, heart problems, and lung problems.
These help to determine the health status of an individual, which can change over
time. The health status, in conjunction with the individual’s insurance status, deter-
mines the distribution of out-of-pocket health costs. In the model, there is also a con-
sumption floor that provides implicit insurance.
The retirementmodel incorporatesuncertainasset returnsanduncertain life expectancy.

Other sources of uncertainty include health status, job loss, Social Security Disability
Insurance (SSDI) availability, medical expenditures, and nursing home expenditures.
Within this framework, individuals make labor force choices and savings choices to

maximize expected utility over time. Maximization of utility, subject to the budget
constraint over the life cycle, governs the retirement decision and the decision to
increase work effort once retired.15

Description of the structural model16

The retirement model starts out with a basic recursive expected utility function

E(Ut|St) = max
Ct,Lt

[u(Ct,Lt) + e−ρE(Ut+1|St,Ct,Lt),

Where C is consumption and L is the leisure of the husband. L can take on three
values: zero (full-time work), ½ (partial retirement work), and unity (complete retire-
ment). ρ is the time preference rate, and S is the set of state variables. The utility func-
tion u(Ct, Lt) is given by

u(Ct,Lt) = 1
α
Cα

t +
1
γ
eβXt+εtLγ

t .

15 An important simplification in this model concerns the relation between Social Security benefit claiming
and retirement. Here we impose the assumption that Social Security benefits are claimed as soon as
possible.

16 Further details of the retirement model are presented in Appendix 1 and in Gustman and Steinmeier
(2018, forthcoming).
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The variables in X include a constant, a linear term in age, and dummy coefficients
for fair health, poor health, and terrible health (good health is the omitted category). ε
is a term reflecting the relative desirability of leisure (as opposed to work).
The state variables include the level of assets, family structure (whether one or both

spouses have survived), health state, medical conditions (including SSDI eligibility),
whether the individual is still in the main job, pension and social security amounts,
and the relative value of leisure. The transition equation for assets is given by

At+1 = 1+ rt( ) (At + wt,LLt + St + Pt + It + Tt − Ct −Mt −Nt).

r is the rate of return on assets and is stochastic with a distribution mimicking a
portfolio of roughly half stocks and half treasury bills. w is the wage rate and depends
on the amount of labor supplied and whether the husband is still in his long-term, full-
time job; part-time work and a break in full-time employment will generate lower
wage rates. S is the total amount of Social Security benefits for the couple, adjusted
for the earnings test if applicable. S also includes SSDI payments for those on disabil-
ity and below the full retirement age for Social Security. P is the amount of pension
benefits received. For individuals retired from defined benefit pension jobs, the
amount of the pension payments and the age they are available are calculated accord-
ing to the plan rules. Individuals with defined contribution plans have their contribu-
tion amounts compounded over time at the same stochastic rate of return that applies
to other assets, and the entire balance is made available on the retirement date. I is
other income and includes the wages and pension receipts of the wife, which as
noted above are assumed exogenous for reasons of computational tractability. M
represents the stochastic medical expenses for uninsured individuals before the
Medicare eligibility age.17 N is the amount of stochastic nursing home expenses
which are incurred by a spouse who passed away at the end of the previous year.18

A is constrained to be non-negative; if the sum of assets plus income less medical
and nursing home expenses is insufficient to meet a minimum consumption standard,
the household receives enough transfers T to bring consumption up to a minimal level
($4,000 in 1992 dollars).
The probabilities for transitions for family structure changes, among the health

states and medical conditions, and into SSDI follow equations depending on current
health states and medical conditions. Transitions for Social Security benefits and pen-
sion amounts depend on current employment and follow the Social Security and pen-
sion plan rules and, for defined contribution amounts, depend on the stochastic rate of
return. The value of ε, the relative desirability of retirement, is fixed until retirement,
but thereafter it changes to reflect changes in the desirability of retirement once the
individual has actually experienced it.

17 The distribution of medical expenses is given in Table A4. The model treats medical expenses for indi-
viduals with insurance as being negligible by comparison.

18 End-of-life nursing home expenses are included because these are most likely to have severe consequences
for the remaining spouse. Medical expenses for uninsured spouses under the Medicare eligibility age are
omitted to avoid introducing the health variables for the spouse. These are state variables and would
have made the model computationally intractable given our available computing resources.
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The model was previously estimated for individuals in the original HRS cohort,
ages 51–61 in 1992. In the estimation, the model considered consumption as endogen-
ous from ages 25 to 99. To ease the computational burden, however, the model con-
sidered work history and the associated earnings prior to age 50 as exogenous at the
values observed in the Social Security earnings records. The estimation procedure in
essence chooses individual time preferences, so that the wealth for each individual
matches the observed amount, and chooses the remaining parameters, so that the
modeled sequence of work decisions during the survey years best matches the
observed sequence of work decisions in the aggregate.
The individuals in the original cohort of the HRS are now in their 70s and 80s,

however, well past retirement age. To make the current simulations more relevant
to individuals on the cusp of retirement today, several changes have been made to
the budget sets for the individuals in the sample. First, the full retirement age for
Social Security has been set to 66. For most of the individuals in the original HRS
cohort, the full retirement age was 65, but for individuals currently retiring, it is 66.
For the same reason, the value of the delayed retirement credit has been adjusted
to 8% for the entire sample; it was considerably less for most of the members of
the original HRS cohort. Third, the earnings test has been eliminated for individuals
above the full retirement age, reflecting a change in the law in 2001. Finally, for indi-
viduals who had only a defined benefit pension, 43% of them were randomly reas-
signed to have a defined contribution pension. This roughly reflects the change in
the pension environment between the original HRS cohort and the more recent
Early and Mid Boomer cohorts who are currently in the age range where they are
making retirement decisions.
The results of the base simulation, which omit the effects of the ACA, are shown in

Table 10. The last two columns at the top of Table 10 give the simulated percentages
of individuals who are retired from full-time work and who are fully retired, by age.
The first two columns in the top part of the table give the increase in the percentages
of individuals in the associated retirement state. For instance, at age 61, 48.6% of the
individuals are simulated to be retired from full-time work, and at age 62, 64.7% are
simulated to be retired. The difference, 16.1%, is the net increase in the number of
individuals retired from full-time work. It is the net flow of individuals who are
newly retired from full-time work less the individuals who were not working full-time
at age 61 but have returned to full-time work at age 62. The bottom of the table indi-
cates the hazard rates for retiring at the indicate ages. As expected, the hazard rate has
a sharp peak at age 62, the Social Security early entitlement age, and a secondary
peak at age 65, the Medicare eligibility age.
Figure 1, panels A, B, and C break down the percentages of individuals working

full-time, part-time, and not working at all by lifetime income status. To do so, we
calculated the potential lifetime income from the Social Security records and divided
the sample roughly into thirds. Panel A shows that those in the lower income group
are more likely to be working full-time until they reach the eligibility age for Social
Security, at which time they become less likely to engage in full-time work. In
panel B, the lower income group is simulated to have much higher rates of part-time
work after reaching the Social Security early entitlement age. Part-time work may be
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more attractive to low earners because the wage penalty for part-time work vs. full-
time work is not nearly as severe for lower wage workers. Conversely, higher income
individuals are much less likely to be in part-time work, implying that they have a
much greater probability of moving from full-time work to full retirement.
Figure 2 is similar to Figure 1, except that here the breakdown is by current health

status rather than lifetime income group. Health status is derived from a combination
of mobility limitations, pain levels, activity of daily living (ADL) limitations, and self-
assessed overall health. Fair health is generally associated with one or two mobility
limitations, while poor health is associated with several mobility limitations but
zero or one ADL limitation. ‘Terrible’ health is associated with multiple ADL limita-
tions. As expected, the worse the health status, the lower is the percentage of full-time

Table 10. Retirement percentages in baseline simulation

Percentage retiring
at indicated age

Percentage retired
at indicate age

Retirement
from full-
time work

Full
retirement

Retirement
from full-
time work

Full
retirement

54 2.7 1.9 20.7 15.5
55 3.3 2.8 24.0 18.3
56 3.1 2.5 27.1 20.8
57 3.7 2.9 30.8 23.7
58 4.0 3.5 34.8 27.2
59 4.1 3.9 39.0 31.1
60 5.4 4.6 44.3 35.7
61 4.2 3.6 48.6 39.4
62 16.1 10.3 64.7 49.7
63 1.8 1.2 66.5 50.9
64 5.8 5.3 72.3 56.2
65 5.2 4.8 77.5 61.0
66 2.4 2.6 79.8 63.6
67 4.3 4.4 84.2 68.0
Retirement hazards at indicated age
54 3.3 2.2
55 4.2 3.3
56 4.1 3.1
57 5.1 3.7
58 5.8 4.6
59 6.3 5.4
60 8.9 6.7
61 7.5 5.6
62 31.3 17.0
63 5.1 2.4
64 17.3 10.8
65 18.8 11.0
66 10.7 6.7
67 21.3 12.1
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work and the higher is the percentage of full retirement. The difference between the
good and fair health states is not as dramatic as the difference between fair and
poor health, or between poor and terrible health.
Figure 3 begins the exploration of the effects of introducing the ACA. As discussed

in the descriptive analysis, there are basically three groups that are relevant to the
ACA. The first group is those who have no insurance on their current job and there-
fore no insurance in retirement. This group is simulated to have insurance after the
ACA is introduced, and in the model, this means that their medical costs are largely
eliminated relative to the base simulation. The second group is those who have insur-
ance on the job but no retiree health coverage. This is the group that is subject to the
situation frequently called ‘job lock’, where they feel that they have to keep on work-
ing in order to keep their insurance. As noted previously, one would expect to find the

Figure 1. Percentage in each retirement status by income group in the base simulation.
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largest effect of the ACA on this group, since after the introduction of the ACA, this
group will no longer feel that they have to continue working in order to keep health
insurance. The third group is those who have health insurance in their job, and this
insurance will continue when they are retired up to the Medicare eligibility age.
The ACA will have only a small if any effect on the retirement behavior of this group.
Figure 3 relates to full-time work by individuals who have insurance in their job but

no retiree insurance, that is, the individuals subject to job lock. The first panel pertains
to two scenarios in which the ACA is introduced at different ages. In one scenario, the
ACA is introduced at age 25. Since the simulations start at age 25, this simulation cor-
responds to the effects of a fully anticipated ACA over the full lifetime. The second
scenario supposes that the individual is aged 50 at the time the ACA is introduced.

Figure 2. Percentage in each retirement status by health group in the base
simulation health status.
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Prior to those ages, the individuals had not anticipated the ACA and had made sav-
ings decisions as though there would be no ACA. This means that wealth at age 50 is
the same as under the base simulation. After age 50, however, the labor force and con-
sumption decisions are made with consideration of the ACA, and these decisions will
in general deviate from the decisions in the base simulation.

Figure 3. Percentage point increase in retirement from full-time work due to
introduction of ACA for sample originally with insurance while working but no retiree
coverage. By ACA introduction age.
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The numbers underlying Figure 3 are the percentages of individuals retired from
full-time work in the relevant simulation with ACA minus the percentage of indivi-
duals retired from full-time work in the base simulation, in which there was no
ACA. In general, these percentages are relatively low, but even more interesting for
the present research is that these percentages do not move much with the age that
ACA is introduced. That finding holds not only for the comparison of retirements
where ACA is introduced at ages 25 and 50, but also holds for simulations where
ACA is introduced at age 55 or 60 (not shown).
This last result is perhaps a bit surprising, so it may be useful to ask what might be

generating it. The answer appears to be in the response of saving to the relatively small
probability of encountering high health costs before age 65, when Medicare kicks in.
Another way to ask the question is to think about how much of saving is attributable
to the prospect of having high medical expenses before age 65. Since the probability of
these expenses is fairly small, the answer is probably not much. In response to the pos-
sibility of realizing these expenses, there are two possible outcomes. One is to accumu-
late resources before the expenses, and the other is to adjust consumption after the
expenses. These results seem to indicate the latter, that is, cumulative saving is

Figure 3. (Continued)
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probably not that much different, especially relative to retirement saving, whether or
not ACA has been around for a long time.
This does not imply that ACA had no effect on retirement. The ACA had some

wealth effect because it offsets some potential future expenses, and it also reduces
the value of current employment somewhat for individuals currently covered in
their jobs but not as retirees, since with ACA they would be covered anyway even
if retired. Both of these effects reduce incentives for full-time work, which is what
the table suggests. But if the effect is coming from these considerations and not
from accumulated savings, then the magnitude of the effect will not depend very
much on the length of time since the ACA was introduced.
Panel A of the figure deals with the overall sample of those with insurance while

working but without retiree health insurance. Panels B and C deal with the three
income groups within this overall sample. One might expect individuals in the lowest
income group to have the largest effect, but this does not seem to be the case. One
explanation is that individuals with low incomes are more likely to have little savings,
and if high medical expenses arise, they fall back on the safety net (Hubbard et al.,
1995), which for the purposes of these simulations takes the form of a minimum con-
sumption standard. The middle-income group is less likely to follow this route, so
their response to the ACA is a bit more pronounced. For the high-income group,
on the other hand, medical expenses (which are assumed to be dependent on health
status but not on income) are a smaller percentage of income, and hence the responses
will be more muted.
Panels D and E of Figure 3 deal with the responses of those in good health and

those in poor health. One might expect the group in poor health to be more responsive
to the introduction of the ACA, and that does indeed seem to be the case. Individuals
in poor health face higher medical expenses and would be more reluctant to give up
full-time jobs and expose themselves to these expenses without the ACA. With the
ACA, however, this disincentive to retire disappears, and they are therefore more
likely to increase their retirement rates relative to those with lower medical expenses.
Even here, though, the effect is not large.
Figure 4 looks at increases in retirement from full-timework for the samplewhose indi-

viduals are not covered by health insurance either in their job or in retirement, that is, for
those who are not covered at all in the absence of the ACA. In these simulations, a rather
unexpected pattern emerges: with the ACA, these individuals are simulated to reduce
retirement from full-time work before about age 62, but increase it thereafter. That is,
before age 62, they actually increase full-time work in the presence of the ACA.
One explanation for this pattern relies on the fact that the bulk of individuals with

no insurance on their full-time jobs are relatively low-wage workers with relatively lit-
tle, if any, savings. If they leave work before age 62, the Social Security early entitle-
ment age, their alternative may be to rely on the minimum consumption standard, in
which case their medical expenses are effectively covered. If they work, however, they
must pay their medical expenses out of their earnings, which effectively reduces their
compensation from which they can purchase other consumption goods. In essence, for
this group, they are insured if they leave their full-time jobs but not if they remain in
their jobs. Introducing the ACA reduces the medical expenses they incur if they
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remain in their jobs and hence effectively increases their compensation, which in turn
induces them to increase their full-time work.
At age 62, however, they are eligible for Social Security, and the medical expenses

do in fact reduce the amount available for consumption regardless of whether or not
they are working. At this point, the ACA no longer alters the relative incentives
between work and retirement, and the remaining incentives have to do with the
income effect of the ACA. These incentives work in the direction of inducing earlier
retirement, so the signs of the effects of the ACA tend to change around the time of
the Social Security early entitlement age.
When we examined the three income groups separately, it is evident that the

middle-income group of the sample with no insurance exhibits the greatest effect of
the introduction of the ACA. In the face of high medical expenses, low-income work-
ers are more likely to be driven to the minimum consumption standard than are
middle-income workers, and at that point they become effectively insured. High-
income workers, on the other hand, are proportionately less affected by medical
expenses and hence have a relatively low response to the introduction of the ACA.
We also repeated the exercises looking at full retirement rather than retirement from

full-time work. The effects of the ACA on full retirement seem to follow the same gen-
eral patterns as for retirement from full-time work. For individuals with retiree health
insurance, the introduction of the ACA has no effect in the model, since they are cov-
ered in any case. Hence we do not present figures comparable to Figures 3 and 4 for
this group.

6 Conclusions

Simulations based on a structural model of retirement and saving suggest that the
group subject to the largest marginal effect on their retirement incentives from
ACA – those who initially had health insurance at work but not in retirement –

would eventually have increased their retirement as a result of passage of ACA.
But the reduction in work effort for this group, at 0.4 percentage points would be

Figure 4. Percentage point increase in retirement from full-time work for sample with
no insurance coverage.
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quite modest. The reduction in work effort for all three groups together – those with
health insurance on the job but not in retirement, those with health insurance both on
the job and in retirement, and those with no health insurance either on the job or in
retirement – would be even smaller. For those aged 50 at the time ACA was intro-
duced, the overall reduction in full-time work over the age span 54–65 is simulated
to be only a little over 0.1 percentage points. These simulations also suggest that
the period of adjustment to a change in the law will be relatively short.
Empirical data indicating the actual changes in retirement and retirement intentions

observed to date are consistent with the simulations based on the structural model
estimated with pre-ACA data. There is no statistically significant evidence in HRS
panel data that respondents who initially had health insurance at work, but not in
retirement, have begun to retire early as a result of ACA. Nor is there evidence of
changes in expected retirement dates and dates of claiming Social Security as a result
of adoption of ACA.
The simulations based on the structural model lead us to expect only small changes

in retirement as a result of ACA, even in the long term. It is, however, possible that if
ACA had been in place for a while, changes might be found in actual and expected
retirements. The strong penalties for not conforming to ACA had only just come
on line at the time of the HRS survey of Mid Boomers in 2014. Consequently, people
may not yet have focused on the implications of the law for their looming retirement,
and therefore may not have changed either their retirement behavior or their retire-
ment intensions in response.
In sum, we did not uncover any evidence to suggest that ACAwill have large effects

on retirement. Thus, the effects of ACA on retirement would, at most, have only a
minor influence on any evaluations of ACA.
This suggests that any redesign or replacement of ACA in the Trump

Administration need not treat retirement effects as a major concern affecting decisions
on how best to proceed. Whatever major concerns there are shaping the legislation,
potential impact on retirement may be taken as a second-order effect.
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Appendix

Appendix 1: Description of the estimation of the structural model19

The solution to the model follows the usual backwards induction method commonly
applied to such models. At the oldest possible age in the life cycle (99 in this model),
utility is calculated for each combination of the state variables; state variables that are
continuous (asset levels, defined contribution balances, Social Security and defined
pension benefits, and the weight on leisure) are discretized for this purpose. Since
everyone is assumed to be retired at this age, the utility simply depends on consuming
the available assets plus income. The calculations then shift to the next to the last age.
The expected value of assets left at the end of this period is calculated, taking into
account the transition probabilities into the following period. Values of utility in
the following period are interpolated for the continuous variables if necessary.
Then the individual decides on current period consumption and leisure, taking into
account current utility and the value of the resulting state variables which arise as a
result of the consumption and leisure decisions. This process is repeated each year

19 The estimation is described in further detail in Gustman and Steinmeier (2018, forthcoming).
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Table A1. Number of respondents by the source of insurance for Early Boomers in 2004 and 2008 – same sample1

2004

2008

Current
employer
1

Previous
employer
2

Self-
employed
business 3

Spouse
employer –
current or
former 4

Private
insurance
purchase
5

Medicare
(disability?)
6

Medicaid
7

Military
8

No
insurance
11

Row
total 12

1-Current employer 648 28 7 26 9 0 0 5 43 766 59%
2-Previous employer 6 22 0 1 1 0 0 2 4 36 3%
3-Self-employed business 4 1 25 5 6 0 0 0 2 43 3%
4-Spouse employer – current or
former

36 3 2 137 2 0 0 1 11 192 15%

5-Private insurance purchase
(includes AARP and others)

13 1 10 3 16 0 0 0 11 54 4%

6-Medicare (disability?) 0 0 0 1 0 2 0 0 0 3 0%
7-Medicaid 3 0 0 0 2 2 0 0 6 13 1%
8-Military 3 0 0 0 0 0 0 10 2 15 1%
9-No insurance 46 2 1 22 11 0 4 4 96 186 14%
10-Column total 759 58% 57 4% 46 4% 195 15% 47 4% 4 0% 4 0% 22 2% 174 13% 1309 100%

1 This sample is constrained to include those who were currently employed in 2004 and in 2008.
AARP, American Association of Retired Persons.
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back to the beginning of the individual’s economic life. The model, in short, is an
extended table showing how the individual will choose consumption and leisure at
each age, given the state variables available to him at that time. The state variables,
in turn, evolve according to the decisions and the stochastic processes in the model.
The first step in estimating the retirement model is to specify which parameters are

to be estimated and to provide a framework for estimating them. Parameters having
to do with the budget set have been discussed previously. This leaves the parameters
of the utility function, which include α, β, γ, ε, and ρ. α is a scalar parameter reflecting
the marginal utility of consumption, and β is a vector whose values give the weight of
leisure in the utility function. In this work, β includes terms for a constant, age, and
three categories of the health status (fair, poor, and terrible). The omitted health sta-
tus is good. The remaining parameters are considered to be individual effects, treated
either as fixed effects or random effects.
γ governs the marginal utility of leisure. We take γ as a random effect, so that the

values of (½)γ, which must logically lie between ½ and 1 in order to satisfy diminish-
ing marginal utility, come from an exponential distribution with an exponential coeffi-
cient given by γo + γa age. The age term is included to account for the fact that as
individuals become older, partial retirement work appears to become more attractive
relative to full-time work.
ε reflects the value of leisure relative to consumption and is also taken as an indi-

vidual effect. Econometrically, it is treated as a random effect with mean zero and
variance σε. High values of ε are associated with an increased valuation of leisure
and a relatively early retirement age. Lower values are associated with a reduced valu-
ation of leisure and a relatively late retirement age. It is assumed that the individual
knows the value of ε, which stays fixed until the individual actually leaves full-time
work. After retirement, the values of ε are stochastic with a year-to-year correlation
of ρε.
ρ, the time preference rate, which is a central parameter in this model, is taken as a

fixed effect. Given the values of the other parameters of the model, ρ is taken as that
value for which the model yields an asset value equal the observed value of assets as of
a specific date. The treatment of ρ as heterogeneous among the population permits the
model to reflect realistically the fact that even among groups with similar lifetime
incomes, there is a wide variation among the level of assets they have accumulated
at any given point in their life cycles.
In the end, then, there are ten parameters to be estimated for the model: the con-

sumption exponent α, five parameters in the vector β (a constant, the coefficient of
age, and three coefficients of health status), two values of γ determining the distribu-
tion of partial retirement preferences and its evolution as the individual ages, the vari-
ance σε of the preference for leisure, and the correlation parameter ρε which governs
how the preference for leisure evolves after retirement. The model also estimates a sep-
arate value of ρ for each individual, and the distribution of this parameter over the
population is also of interest.
There are stochastic processes governing mortality, medical condition transitions,

health status transitions, returns to assets and defined contribution balances, layoffs,
changes in the value of leisure after retirement, health care expenditures, and end-of-
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life nursing home expenses. In addition, there are random effects whose value is
known to the individual but not to the researcher, including the initial value of leisure
(ε) and the relative value of partial retirement (γ).
The state variables, which specify how the decisions and stochastic events at one

age affect the possibilities at later ages, include the mortality experience of the family
(whether one or both spouses have survived), any medical conditions which have
arisen, the health state, the amount of assets, whether the individual is still in the
main job, and the value of leisure. If the individual is still in the main job and that
job has a defined contribution pension, a state variable specifying the defined contri-
bution balance comes into play. When the individual leaves the main job, any defined
contribution balance is combined with the other assets, but additional state variables
are added specifying the level of defined benefit pension benefits, if any, and the level
of Social Security benefits. Before the individual leaves the main job, state variables
for pension and Social Security benefits are unnecessary because these amounts are
implied by the fact that the individual is still in the main job.
The decision variables are the level of work effort and consumption. If the individ-

ual was in the main job the previous period, the work choices are to continue in the
main job or to enter partial or full retirement. The individual may also leave the main
job for other full-time work, at a lower wage which reflects the loss of tenure, if the
parameters of his pension plan make it advantageous to do so. If the individual
has previously left the main job, the choices are to return to full-time work or to par-
tially or fully retire. To limit the computational burden, individuals are assumed to
work full-time before age 50 and to retire completely by age 70. Given the work deci-
sion, the consumption decision is also effectively the savings decision.
The ten parameters of the model are estimated using the method of simulated

moments (MSM). There are 10,000 simulations which result in a distribution of the
retirement probabilities very close to the theoretical probabilities. The moments for
that individual are simply the difference between the observed retirement states and
the theoretical probabilities, gathered into a vector mi. These are summed over the
sample to be m = ∑n

i= 1 mi. The estimation procedure seeks to minimize.

Table A2. Expected ages of social security benefit claiming and retirement, weighted1

2010 2012 2014

Expected age of benefit claiming
HI on job; no HI in retirement in 2010 65.4 65.4 65.3
No HI on job; no HI in retirement in 2010 65.0 65.2 64.7
HI on job; HI in retirement in 2010 64.9 65.3 64.8
Expected age of retirement
HI on job; no HI in retirement in 2010 64.3 65.0 65.1
No HI on job; no HI in retirement in 2010 64.7 64.8 65.0
HI on job; HI in retirement in 2010 64.3 64.9 64.6

Similar to Table 8 but with respondents with missing claim age or retirement age excluded.
Number of observations in the sample is 962.
HI, Health Insurance.

Alan L. Gustman, Thomas L. Steinmeier and Nahid Tabatabai446

https://doi.org/10.1017/S1474747218000033  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747218000033


q =m′W−1m, where W = ∑n
i=1 mim′

i. Variances of the estimates are calculated
from
var(Θ) = [G′W−1G]−1, where Θ is the vector of parameters and G is the derivative

of the moments with respect to the parameters. If the model is correctly specified, m is
distributed around zero, and q should have a χ2 distribution with λ – k degrees of free-
dom, where λ is the number of moments and k is the number of parameters estimated.
The estimates use 63 moments related to retirement in various circumstances.

Thirteen of the moments relate to full-time work between the ages of 54 and 66.
There are a number of sets of moments that look at work at five relatively critical
ages: 55, 58, 60, 62, and 65. These include moments for any work (full-time or partial
retirement), full-time work by individuals in the lower third of the lifetime income dis-
tribution, full-time work by individuals in the upper third of the lifetime income dis-
tribution, full-time work by those in fair health, in poor health, and in terrible health,
and any work (full-time or partial retirement) by those in fair health, in poor health,
and in terrible health. Finally, there are five moments indicating whether the individ-
ual moved from a state of less work to a state of more work between successive sur-
veys, such as returning to full-time work after partial retirement or moving from full
retirement to partial retirement. For each of these moments, only observations for
which the respondent was observed at the specified age and, if appropriate for the
moment, at the specified level of lifetime income or the specified health status, are
included.

Table A3. Estimates of the retirement model

Consumption Coefficient
Absolute
t-statistic

α Consumption parameter −0.18*** 4.95
Leisure preference parameters

βo Constant term in Xβ −9.639*** 379.01
βa Coefficient of age in Xβ 0.051*** 12.65
βhf

1 Coefficient of fair health in Xβ 0.67 0.88
βhp

1 Coefficient of poor health in Xβ 7.01*** 5.47
βht

1 Coefficient of terrible health in
Xβ

14.38*** 7.62

σε
1 Variance of leisure preference

random effect
3.71*** 5.60

ρε Correlation of post retirement
leisure preference random effect

−0.16 0.11

Parameters for distribution of
partial retirement preferences
γo Constant term in Xγ −4.46*** 6.45
γa Coefficient of age in Xγ 0.02 0.14

Number of observations: 2231.
q-statistic: 95.35.
1These coefficients are expressed as multiples of the coefficient of age βa. For example, being in
poor health has the same effect on leisure preference as an additional 7.01 years of age.
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Table A3 presents the estimated parameters from applying the MSM to the sample
of HRS individuals. Most of the estimated coefficients are significantly different from
zero, and all of the critical parameters of the model appear to be fairly precisely esti-
mated. From the standpoint of the effectiveness of economic incentives, the critical
parameter is βa, the coefficient of age. A high value of this parameter means that leis-
ure preferences are shifting rapidly around retirement and leaves relatively little room

Table A4. Medical expense distributions by health status and condition group for those
without insurance (1992 dollars)

Condition
Probability of outcome

Group
0.500 0.300 0.100 0.050 0.025 0.015 0.005 0.005
Health status: good

1 80 365 965 1853 3076 5220 8742 21282
2 135 614 1621 3114 5170 8773 14692 35768
3 141 642 1696 3258 5410 9180 15373 37425
4 97 441 1164 2235 3711 6297 10546 25674
5 133 607 1602 3078 5110 8671 14522 35352
6 141 643 1698 3263 5418 9193 15396 37482
7 139 631 1666 3200 5313 9015 15098 36754
8 161 734 1939 3725 6184 10494 17574 42783
Health status: fair
1 86 393 1036 1991 3305 5608 9392 22864
2 145 659 1741 3346 5555 9425 15785 38427
3 152 690 1822 3501 5812 9862 16516 40207
4 104 473 1250 2401 3987 6765 11330 27582
5 143 652 1721 3307 5490 9316 15601 37980
6 152 691 1825 3506 5821 9877 16541 40268
7 149 678 1789 3438 5708 9685 16220 39486
8 173 789 2083 4002 6644 11274 18881 45963
Health status: poor
1 105 480 1267 2434 4041 6857 11484 27957
2 177 806 2129 4091 6792 11524 19301 46986
3 185 843 2228 4280 7107 12059 20195 49163
4 127 579 1528 2936 4875 8272 13854 33726
5 175 797 2104 4043 6713 11390 19076 46439
6 186 845 2231 4287 7117 12077 20225 49237
7 182 828 2188 4204 6979 11842 19833 48281
8 212 964 2546 4893 8124 13785 23086 56201
Health status: terrible
1 127 580 1531 2942 4884 8287 13878 33786
2 214 974 2573 4944 8208 13927 23325 56783
3 224 1019 2692 5173 8588 14573 24406 59415
4 154 699 1847 3549 5892 9997 16742 40758
5 212 963 2543 4886 8113 13765 23054 56123
6 224 1021 2696 5181 8601 14595 24443 59504
7 220 1001 2644 5080 8434 14312 23968 58349
8 256 1165 3077 5914 9818 16659 27900 67920
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for economic incentives to have an effect; a low value suggests the reverse. The esti-
mated value is in fact fairly low, which means that things like pension and Social
Security incentives may have a substantial effect. The other set of parameters
which is particularly important in this work is the group of health parameters βhf,
βhp, and βht. The progression of these parameters is as expected, and the values indi-
cate that being in poor or terrible health is likely to have a great impact on the value
of leisure, or alternatively, on the disutility of work. Being in fair health as opposed to
good health, however, has a relatively minor effect of the value of leisure.
There are 63 moments and 10 parameters, yielding 53 degrees of freedom. For a χ2

distribution with 53 degrees of freedom, the critical values are approximately 71 at the
5% significance level and 80 at the 1% significance level. The calculated value from the
model is about 95, which is about 19% higher than the 1% significance level, indicat-
ing that the model is not reproducing at least one of the moments accurately. In exam-
ining the individual moments, the problem appears to be an overestimate of
retirement, especially partial retirement, at age 60. The overestimate appears to be
about 2–3 percentage points. Overall, however, the deviations of the moments from
zero do not appear to be too severe, and the results of the base simulation appear
to be reasonable.
Table A4 gives the distribution of medical expenses by health status and condition

group. Health status has four categories which can be thought of as roughly corre-
sponding to good, fair, poor, and terrible. Condition groups are based on medical
conditions such as ever having had cancer, a stroke, and so on, with increasing con-
dition numbers corresponding to more severe conditions. The first condition group
has none of the medical conditions, while those in condition group 8 have experienced
both cancer and stroke. The row for a particular health status and condition group
gives the distribution of medical expenses for that group. The first column is the aver-
age expense for the lower 50% of the medical expense distribution for the group. The
next column is the average expense for the next 30% of the distribution, and so on
until the last column, which is the average expense for the highest 0.5% of the distri-
bution. This table pertains only to those who did not have insurance; the model
assumes that medical expenses for individuals with insurance are negligible.
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