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Research Question: How does becoming disabled change economic
and material well-being of households?

Why it is important?

As a measure of the safety net for disabled households. How well are
we insuring against disability?
Understanding the labor market opportunities/outcomes of those with
a disability.
Considering variation among the disabled population.
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How do they do it?

Longitudinal data (PSID) with individual effects

(Measure pre- and post- disability outcomes)

after onset, should reduce any concerns that the One-Time group mem-
bers are categorized as such because they are more likely to have exited
the survey after disability.

In much of the paper, we focus on the Chronic-Severe group. While
this group is defined in a restrictive way, it still includes a much larger
share of a given age group than is receiving Social Security disability
payments as we will see shortly. Members of the Chronic-Severe group
have slightly more persistent disabilities on average than the Chronic-
Not Severe group. The Chronic-Severe group reports a mean of
6.0 years of positive limitation reports within ten years after disability,
while the Chronic-Not Severe group reports a mean of 5.3. The average
severity ratio of the Chronic-Severe group (0.83) is over six times that
of the Chronic-Not Severe group (0.13).

2.6. Disability rates and lifetime prevalence

We saw in Table 1 that roughly one in seven male household heads
experiences awork limitation in a given year. However, the statistic that
more naturally feeds into calculations of the insurance value of disability
insurance is the probability that a person becomes disabled some time
during his working life.22 With data currently spanning 48 years,
the PSID is ideally suited for this calculation. We define the lifetime
prevalence of disability as the probability that an individual becomes
disabled during his working years by a given age. We calculate this
measure for all ages 28–64. For this purpose we use the information
on disability reports and severity in a rolling ten-year-ahead window
to classify an individual's current disability for each survey year. Accord-
ingly, this measure fully accounts for the potential worsening of a
condition over time. We then classify individuals by the most serious
form of disability ever experienced, ranking the disability types in
increasing order of seriousness as follows: One-Time, Temporary,
Chronic-Not Severe and Chronic-Severe. In these analyses, we use sample
weights to better approximate U.S. averages.23

As the number of years after 1968 increases, so does the number of
years of past information in the PSID. In addition, we use up to ten
years of future information on persistence and severity to classify a
person's current condition. Thus, in order to have the best data to sum-
marize disability histories, we focus on those individuals in the survey's
middle years (1980–1992) who have been in the survey for at least ten
prior years. Using the survey's initial waves would understate the prev-
alence rate because we do not have information about the individual
prior to 1968 and many will have had a disabling condition well before
the PSID began.24 By contrast, using the most recent years would not
give us the full ten years of data after onset to classify a given disability.

We first report the chance of experiencing disability by the time
an individual reaches a given age in Table 4 for the 1980–1992
subsample.25 Not surprisingly, the chance of experiencing disability
rises with age, though the estimates do not rise monotonically given
the unbalanced panel. By the time a person reaches age 50, there is a
36% chance that he has experienced some kind of disability during his
working years. In particular, there is a 9% chance that an individual
has ever experienced a Chronic-Severe disability by that age. The
corresponding rates for One-Time, Temporary and Chronic-Not Severe

disabling conditions are 6%, 8% and 13%. The rise in the prevalence of
Chronic-Severe disability with age is steep. The chance of ever
experiencing a Chronic-Severe disability approximately triples between
age 40 and age 50. Between age 50 and age 60 the probability nearly
doubles again. The rates of Chronic-Severe disability tend to be about
twice as high as the SSDI receipt rates by age indicated in SSA data.
Despite a broader definition than SSDI eligibility, we will see that the
Chronic-Severe group fares very poorly.

We also report changes in disability prevalence over time (see the
online Appendix). Ourmost sophisticated analyses that account for def-
initional and sample changes, suggest only amodest decline in disability
rates over time.

2.7. Empirical methodology

To measure the change in economic outcomes associated with
disability, consider the following fixed effect model for person i in
year t:

yit ¼ αi þ γt þ Xitβ þ
X
g

X
k

δgkA
g
kit þ εit; ð1Þ

where yit is the outcome of interest (such as hours worked) for person i
in year t, αi is an individual fixed effect and γt is an indicator variable for
year t. Xit is a set of time-varying explanatory variables includingmarital
status, state of residence, age and age-squared, education, and number
of children. Additional controls are included, depending on the depen-
dent variable.26 Akitg is an indicator variable that equals one if in year t,
individual i belongs to disability group g and he is k years from the
year of onset, and εit is a potentially serially correlated error term.

The sample for our analyses consists of nondisabled and disabled
men during all years prior to disability onset through the ten years
after onset. Throughout this study, we focus on a set of outcomes
five years before and ten years after the year of disability onset, thus
k ∈{−5, 10}. Given the inclusion of individual fixed effects, δkg measures
the change in the dependent variable k years away from the year of
onset for those in disability group g relative to the value of their depen-
dent variable more than five years prior to disability. The inclusion of
these time invariant individual fixed effects also alleviates the concern
that those who begin their disability spell later in their lifetimemay ex-
hibit different patterns of outcomes compared with those who become
disabled at a younger age. The non-disabled are included to improve the
precision of the estimated coefficients on age, education and the other
control variables. This way of modeling the time pattern of economic
outcomes is similar to the approach of Jacobson et al. (1993),
Stephens (2001) and Charles (2003).

Specification (1) is attractive for some dependent variables, but in
other cases we may be interested in percentage changes in the depen-
dent variable and may believe proportional effects of explanatory
variables are more natural than additive effects. Although one can trans-
form specification (1) into a log-linear form, by replacing the dependent
variable yit by log (yit), this method however is not suitable if a large
number of observations on the dependent variable are zero. As we will
show, many disabled men have zero earnings because they do not
work at all. Defining a lower cutoff (that is, log (y) = log (a) for y b a)
is also not ideal, as the estimates may be sensitive to this cutoff. We
therefore consider the Poisson fixed effect regression model:

yit ¼ exp a0i þ y0t þ Xitβ
0 þ
X
g

X
k

δ0gkA
g
kit

 !
þ ε0it ð2Þ

22 The information relevant in a full life-cycle model of insurance might be more exten-
sive, including probabilities of disability at each age, the duration of the disability or the
probability of recovery, the change in consumption, and any effects on the mortality rate.
23 We use the current year weights in these analyses. Using the initial year weights (the
first observed weight in the 1980–90 window) yields almost identical percentages.
24 Recall that the retrospective question was asked only if an individual was disabled at
the time of the interview.
25 These prevalence rates may still be understated because of sample attrition and be-
cause the PSID does not interview the head if he is totally incapacitated. We have exam-
ined the reasons for attrition and find that the main causes are refusal and death, with
total incapacitation accounting for less than 5% of all attrition. See theAppendix for further
discussion.

26 The number ofmembers in the family is included in the income regressions. For earn-
ings, hours, and income, we also include interactions of education with age, age-squared
and time since 1968 and its square. For the food and housing consumption regressions,
variables for the numbers of family members of different genders and ages are also in-
cluded. For more details, see the online Appendix.
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What do they find? Lots of things! But lets go through a few:

Rates of disability decrease from 15% around 1970 to 12.5% recently.

Among disabled, 17% are chronic severe, 27% are chronic not-severe,
30% are temporary and 25% are one-time.
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Percent with zero hours worked

3.2. Earnings

With many disabled having zero earnings and zero hours of work
following disability, we use Poisson regression to estimate the relation-
ship of disability with earnings. Column 3 of Table 5 shows the results

for disabled men as a whole. Here, we report the implied percentage
changes and their corresponding standard errors. These percentage
changes are also displayed in Fig. 3. Annual earnings decline rapidly
around the year of disability onset, falling about 12.7% on average by
the year prior to onset and 15.7% by the year of onset. This decline

Fig. 2. Percentage of disabled with zero hours of work before and after disability onset, extent of disability groups and all disabled (without controls).

Table 6
Changes in economic outcomes before and after disability onset, chronic-severe disabled.

Implied percentage change

Consumption

Year from onset Hours of work % working zero hours Earnings Pre-public transfer income Post-public transfer income Food Housing Food plus housing

(1) (2) (3) (4) (5) (6) (7) (8)

−5 −57 3.97% −11.55** −8.13** −6.72* −0.16 −9.77** −5.66**
(57) (3.72) (2.90) (2.67) (2.63) (2.83) (2.10)

−4 −144** 2.82% −12.49** −6.44* −8.08** −5.03 −7.53* −8.14**
(51) (3.54) (3.13) (2.90) (2.60) (3.15) (2.29)

−3 −102 3.65% −14.29** −7.29* −6.92* −5.91* −5.23 −7.90**
(52) (3.72) (3.24) (2.93) (3.01) (4.13) (2.61)

−2 −117 3.90% −16.12** −9.67** −9.98** −7.98** −10.79** −11.77**
(62) (4.45) (3.42) (3.02) (2.90) (4.12) (2.86)

−1 −346** 7.99% −24.43** −12.42** −9.48** −9.74** −11.68** −12.77**
(61) (4.45) (3.43) (3.25) (3.17) (4.19) (2.85)

0 −720** 16.18% −38.83** −23.49** −12.31** −9.28** −12.84** −13.21**
(71) (4.70) (3.81) (3.42) (2.76) (4.09) (2.69)

1 −1161** 42.33% −60.91** −38.15** −18.36** −8.25 −16.78** −14.84**
(68) (3.95) (3.41) (3.48) (4.45) (4.12) (3.25)

2 −1231** 47.49% −63.97** −40.97** −23.58** −16.92** −18.95** −20.95**
(72) (3.94) (3.37) (3.16) (2.65) (3.66) (2.50)

3 −1328** 58.09% −67.47** −44.77** −24.04** −15.62** −18.27** −19.68**
(65) (3.99) (3.50) (3.89) (3.20) (3.67) (2.65)

4 −1365** 55.26% −68.38** −43.26** −19.22** −18.83** −18.09** −21.70**
(69) (4.00) (5.24) (5.10) (2.55) (4.09) (2.63)

5 −1430** 64.19% −74.98** −48.62** −24.84** −18.92** −18.42** −22.17**
(64) (3.26) (3.30) (3.24) (2.84) (4.06) (2.68)

6 −1474** 59.75% −74.72** −48.77** −25.24** −14.82** −21.37** −21.83**
(71) (3.61) (3.56) (3.70) (3.09) (4.60) (2.94)

7 −1460** 67.98% −79.99** −50.43** −26.53** −19.33** −24.55** −25.90**
(70) (2.98) (3.64) (3.58) (3.14) (5.37) (3.01)

8 −1542** 65.35% −80.67** −56.69** −34.43** −19.47** −28.15** −28.08**
(73) (3.52) (3.29) (3.28) (2.58) (4.72) (2.73)

9 −1493** 71.64% −79.72** −56.55** −30.46** −20.62** −20.59** −25.05**
(80) (3.60) (3.39) (3.35) (2.75) (7.07) (3.76)

10 −1487** 65.82% −77.23** −53.09** −28.12** −16.18** −24.22** −25.05**
(83) (4.39) (4.31) (4.36) (3.49) (4.50) (2.94)

Notes: The numbers reported are, for each variable of interest, the coefficient estimates of the time from onset indicator variables in fixed effect regressions or the implied percentage
changes, for the Chronic-Severe disability group. The omitted period is more than 5 years before onset. Standard errors clustered by person are in parentheses. Statistical significance
of each estimate is denoted as follows: **Significant at 1% level, *Significant at 5% level. See the text and Appendix for variable definitions and the text for further details.
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Change in annual earnings:

Note that average drop in income declines from 25% drop to 15%
when taxes included, and 10% when transfers included.

continues over the next two years, reaching about 20%. The earnings
drop remains at around this level through the ten years after onset.
These results for disabled men as a whole are very similar to those of
Stephens (2001).28

The change in average earnings for all disabled heads hides great
heterogeneity across the Extent of Disability groups. Fig. 3 also shows
each disability group's implied percentage change in annual earnings
(the full set of estimates are shown in Appendix Table 4). Not surpris-
ingly, earnings drop the least after disability for the One-Time and Tem-
porary groups. For the One-Time group, they fall 8.1% by the year of
onset. By the fifth year after onset, the decline reaches about 12.8%. Six
to ten years after disability onset, annual earnings have fallen about 11%.

A slightly different pattern emerges for the Temporary group. Earn-
ings have dropped 14% by the year of onset and 18% by the year after
onset. By the third year after onset, the earnings drop has shrunk to
about 14%. The estimated percentage decline in later years are about
8–12% but many estimates are statistically indistinguishable from
zero. For the Chronic-Not Severe group, earnings drop about 17.3% by
the year of disability onset. This decline in earnings continues through
the following ten years; by the tenth year after disability onset, it
reaches above 30%.

In contrast, the decline in the earnings of the Chronic-Severe group is
especially large. The coefficient estimates and the corresponding im-
plied percentage changes are reported in columns 3 and 4 of Table 6 re-
spectively. By the year of onset, earnings fall 38.8%. In the following year,
they fall an additional 22 percentage points, resulting in a cumulative
loss of about 60.9%. This downward trend continues, and by the tenth
year after onset, earnings have dropped by a fairly precisely estimated
77% on average, with the 95% confidence interval being (−85.8,
−68.6). Such a drop is more than triple that of the average disabled.
As we saw earlier, this pronounced drop is due to the high fraction of
people who work zero hours after disability.

A closer examination of the two chronic groups suggests that they
both experience a decline in earnings prior to recorded disability
onset. By the year before onset, earnings of the Chronic-Not Severe
group and the Chronic-Severe group drop 14.0% and 24.4%, respectively.
As mentioned in Section 2.3, most disabling conditions are types that
evolve over time. This evolution was also seen in the transition matrix

of Table 2, suggesting that many individuals may hesitate to call them-
selves disabled initially, but are willing to do so after a condition
persists.29Wewill later see evidence of worsening health prior to onset.

4. Changes in income and transfers with disability

4.1. After-tax income

Our results in the previous section suggest that earnings decline
after disability, especially for the Chronic-Severe group. It would be pre-
mature to conclude, however, that these large declines translate into
large reductions in economic well-being. The effects of lowered earn-
ings may be cushioned by many factors, including 1) public benefits,
2) intra-family risk-sharing through earnings of a spouse or children,
3) inter-family transfers such as support from friends and relatives
and 4) reductions in taxes or increases in tax credits from programs
such as the Earned Income Tax Credit that supplement income for the
working-poor. In this section, we examine changes in family income
after disability.

Using the summary family income variable provided by the PSID,
which is the sum of labor, asset and transfer income, may be unsatisfac-
tory even after we account for federal income tax liabilities.30 First, this
measure does not include in-kind transfers such as Food Stamps and
subsidized housing. Second, public transfer income is generally under-
reported in household surveys, and transfers to the disabled in the
PSID are no exception.31

We use two income measures when examining the material well-
being of disabled men. First, after-tax pre-transfer income is family in-
come after federal income taxes but excluding public benefits.32 This in-
come measure enables us to see how much non-labor earnings, and

28 Stephens (2001) finds that disabled individuals experience a decline in annual earn-
ings of about 10% during the year of onset and experience a long-term loss in annual earn-
ings of about 22%. Both our results and those of Stephens's are not comparable with those
of Charles (2003) because the analyses in Charles exclude those with zero earnings. See
also Mok et al. (2008) for corrections to some of the results in Charles (2003).

29 AsMeyer andMok (2013a) shows, about 4.4% of the Chronic-Severe disabled received
OASDI and an additional 1% received SSI before disability onset. The drop in earnings prior
to onset is also documented in Singleton (2012) using Survey of Income and Program Par-
ticipation (SIPP) data. With annual data, there is rounding onset date, but these errors are
small and cannot explain the differences across disability groups.
30 We use TAXSIM to generate tax liability estimates. See the Appendix for details. A
technical appendix discussing how we deal with the family issues in estimating federal
tax liabilities via TAXSIM is available upon request.
31 See Meyer et al. (2009) for evidence of under-reporting of public transfers in several
datasets including the PSID.
32 Public benefits are Social Security, Supplemental Security Income, unemployment in-
surance, workers' compensation, Aid to Families with Dependent Children/Temporary As-
sistance for Needy Families, Veterans (VA) pensions and other welfare.

Fig. 3. Percent change in annual earnings before and after disability onset, extent of disability groups and all disabled. Note: The estimates in this figure are from a fixed effects Poisson
model.
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Change in Food plus Housing Consumption:

dwelling service flows calculated as 8% of current housing value, rent
payments and the rental subsidy for those with free or subsidized
housing.43 Note, that consumption is measured at the household level,
so in most cases a fall in consumption reflects a decline in living stan-
dards for more than the disabled head.

Columns 6 and 8 of Table 5 report the estimated percentage changes
from the Poisson regressions for food consumption and food plus hous-
ing consumption, respectively, for the average disabled. We display the
results in Fig. 8 (food) and Fig. 9 (food plus housing). For disabled men
as a whole, food consumption falls 3% by the year of onset while food
plus housing drops about 6%. Consumption continues to fall: our esti-
mates imply that by the tenth year after disability onset, the average
disabled man faces a decline in earnings of 25%, in after-tax post-
transfers income of 9%, in food plus housing consumption of 10% and
in food consumption of 6%.

Across the Extent of Disability groups, we again see that the decline in
consumption is most dramatic for the Chronic-Severe group (columns 6
and 8 of Table 6).44 By the year of onset, food consumption has fallen an
estimated 9% and food plus housing consumption has fallen by 13%.
Consumption continues to decline through the next ten years – by the
tenth year after disability onset, food consumption has fallen by about
16% and food plus housing by about 25%.45 These large declines are
about triple those of the Temporary and Chronic-Not Severe groups, for
whom food consumption drops about 6–7%. Compared with our previ-
ous estimates for the Chronic-Severe group, earnings fall 77%, after-tax
post-transfers income falls 28%, food plus housing falls 25% and food
falls 16%. These declines are close to triple those of the average disabled.
The pattern also reflects the incomplete roles that savings, family sup-
port and social insurance play in reducing the consumption drop follow-
ing disability for the Chronic-Severe group. The smaller decline found for
disposable income than for earnings and the even smaller decline in
consumption is plausible given other sources of income and the draw-
ing down of savings by some households.

We also note that food consumption has fallen by about 9.7% the
year before onset for the Chronic-Severedisabled. As noted in our discus-
sion of earnings changes, a personmay not immediately report he has a
disability even when his productivity has fallen. During this period of

decreased productivity, however, he might suspect that his future in-
come will be lower. Consequently, such a person may adjust his con-
sumption downwards as suggested by the Permanent Income
Hypothesis. This finding is similar in some respects to Hendren's
(2017) finding of anticipation of future unemployment.

Whenwe split food into food eaten at home and food away, we find a
larger percentage decline for food away, but food at home is responsible
for most of the overall decline given its larger share. Thus, the overall de-
cline is not principally due to a shift away from higher cost restaurant
meals.

5.2. Housing consumption

We saw in Table 6 that food and housing consumption fall after dis-
ability. In Table 6 and Fig. 10 we see that housing consumption alone
falls evenmore in percentage terms. Exactly how the fall in housing con-
sumption occurs is unclear because on the surface housing consumption
seems hard to adjust. To understand the change in housing consump-
tion, we analyzed the change in housing type (rent, public housing, pri-
vate housing) and the change in housing consumption conditional on
type. For brevity, we report the full results in the online Appendix. For
the Chronic-Not Severe and the Chronic-Severe group, the likelihood of
living in public housing increases in the long run by 2 and 3.7 percent-
age points, respectively, though they are quite imprecisely measured.46

The likelihood of the Chronic Severe group owning a home has also de-
clined by almost 7 percentage points in the long run. For housing con-
sumption, the Chronic-Severe group again displays some pronounced
patterns. The estimated decline in homeowners' housing consumption
in the long run is more than $4700 a year; this corresponds to a drop
in homevalue ofmore than $58,000. For thosewho rent private housing
units, estimated annual rent paid declines about $1500 ($125 per
month) in the long run. Both results suggest that members of the
Chronic-Severe group who do not receive public housing decrease
their housing consumption to accommodate an overall decline in re-
sources by moving to less costly dwelling units.

5.3. Consumption after social security eligibility

Up to now, we have investigated how the working age disabled fare
after their disability onset. However, after a disabled person becomes

43 Details on howwe construct the rental subsidy are included in the data appendix (Ap-
pendix 3).
44 We report the full set of estimates in Appendix Table 8 in the Online Appendix.
45 The average decline in Food plus housing consumption in the six to ten years for the
Chronic-Severe group is 24.7%.

Fig. 9. Percentage change in food plus housing consumption before and after disability onset, extent of disability groups and all disabled. Note: The estimates in this figure are from a fixed
effects Poisson model.

46 In the years prior to t = −5, 60.5% of the Chronic-Severe owned their home, 36.2%
rented their home and 3.2% were in subsidized housing.
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Provide evidence nutrition declines with food consumption drop (not
just substitution to cooking more or better shopping)

Time-use survey evidence finds that the disabled watch more TV (15
hrs/week more), obtain medical care (1.3 hours/wk), sleep more (6.6
hrs/wk), and relax more (2.5 hrs/wk).
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Optimal Disability Benefits Evidence:

Fit their results into Baily-Chetty model using an 18% drop in
consumption.

Find that optimal DI benefits would be higher than current rate
(taking some assumed values of risk aversion and benefit elasticity)
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Gruber 2000

Question: What is the elasticity of labor force participation w.r.t. DI
benefit generosity?

Use natural experiment in Canada where disability benefits raised in
all provinces but Quebec.

How did LFP respond to this increase in generosity?
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Why is this important?

The more elastic LFP response to DI generosity, the larger the DWL
from increasing benefits and lower optimal DI generosity.

If LFP response is inelastic, can set DI benefits closer to full
consumption smoothing.
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How does he measure the LFP elasticity?

In Jan 1987, benefits raised by 36 percent in non-Quebec.

Policy also introduced an early retirement option (so he excludes
workers 60 and over)

Data comes from the Canadian Survey of Consumer Finances, uses
1985-1989 men aged 45-59 (cross-section).

Public Economics Lectures Disability Insurance 3 / 10



Gruber 2000

How does he measure the LFP elasticity?

In Jan 1987, benefits raised by 36 percent in non-Quebec.

Policy also introduced an early retirement option (so he excludes
workers 60 and over)

Data comes from the Canadian Survey of Consumer Finances, uses
1985-1989 men aged 45-59 (cross-section).

Public Economics Lectures Disability Insurance 3 / 10



Gruber 2000

Change in the “flat-rate” or lump-sum portion of Canadian DI benefits:
1166 journal of political economy

Fig. 1.—Flat-rate portion in Quebec and the rest of Canada

pattern is illustrated in figure 1, which graphs the flat rate over time.
There is a growing gap between the two provinces over time, which by
1987 was over $150 per month. Then, in January 1987, the CPP raised
its flat-rate portion to be identical to that of the QPP, a rise of over 150
percent.6 On average, this represented a rise of 36 percent in the re-
placement rate of the CPP relative to the QPP. The two series have
moved in tandem ever since. There have also been differences in the
computation of the child benefit over time; this benefit became more
generous in the CPP, rising steadily from $57 per child per month in
1981 to $155 in 1993; it remained low ($29) until 1993 under the QPP.
This counteracted some of the time-series gap in flat-rate portions for
those disabled workers with children but had little effect on the huge
relative change in benefits in January 1987.

It is important to note that the increase in benefits under the CPP
was not the only policy change of 1987; there were two other changes
that are potentially relevant for this analysis. The first was a reduction
in the required earnings history to qualify for CPP disability benefits.
Before 1987, eligibility was conditioned on having contributed in the
lesser of 10 years or one-third of one’s career; in 1987, the requirements
were eased to those described above. While making a number of younger
workers eligible for disability insurance, however, this had little practical

6 Note that this change applied to both new applicants and existing beneficiaries, so
that there was no incentive from this new law to delay applications for disability insurance.
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How does he measure the LFP elasticity?

Empirical strategy: Diff-in-diff. Before/After, Quebec/Non-Quebec.

Controls for other covariates.
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Comparison of means:
We can see the increase in benefits
Evidence of LFP response.

disability insurance benefits 1175

TABLE 1
Means

CPP QPP Diference
in

Difference
(5)

Before
(1)

After
(2)

Before
(3)

After
(4)

Benefits 5,134 7,776 6,878 7,852 1,668
(17)

Replacement
rate

.245 .328 .336 .331 .088
(.003)

Not em-
ployed last
week

.200 .217 .256 .246 .027
(.013)

Married? .856 .856 .817 .841 2.024
Any kids !

17? .367 .351 .354 .336 .002
Less than 9

years of
education .303 .274 .454 .421 .004

9–10 years of
education .202 .199 .179 .178 2.002

11–13 years
of
education .246 .254 .169 .187 -.010

Postsecondary
education .249 .273 .198 .214 .008

Number of
observa-
tions 11,349 18,059 2,134 3,113

Note.—Based on author’s tabulations. QPP refers to Quebec; CPP refers to the remainder of Canada. Before is
1985–86; after is 1987–89. Standard deviations are in parentheses.

which is the average effect across the sample on the predicted probability
of nonparticipation.

These findings confirm the conclusion from table 1 that there is a
response to the policy change. The effect is slightly smaller than in table
1, with a relative rise in nonemployment in the CPP regions of 2.3
percent; it is statistically significant. This is still quite a sizable response,
indicating that the 36 percent rise in benefits led to a rise in nonem-
ployment of 11.5 percent from the baseline value, for an implied (arc)
elasticity of nonparticipation of 0.36. Thus this straightforward differ-
ence-in-difference estimate is very supportive of a strong labor supply
response to the benefits increase. The control variables in the regression
have their expected effects, with married and more educated workers
less likely to be nonparticipants. The age dummies (not shown) have
the expected upward trend, but there is no clear pattern from the
dummies for number of children (also not shown).
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Gruber 2000

Running the DID in a logistic regression, the policy led to a 2.3
percent increase in non-employment (11.5% from base value)

Implied elasticity from the 36% benefit increase: 0.36 (coincidence)
1176 journal of political economy

TABLE 2
Difference-in-Difference Model

(34,655 Observations)

Variable Estimate

Married 2.952
(.035)

Less than 9 years of education 1.291
(.041)

9–10 years of education .835
(.045)

11–13 years of education .390
(.046)

CPP region 2.173
(.058)

After policy change 2.005
(.068)

CPP region#after policy change .150
(.075)

Implied probability effect .023
Arc elasticity .36

Note.—Table presents logistic estimation of eq. (1). Standard errors
are in parentheses. Regressions also include a full set of dummies for
age and number of children.

Parameterized Model

As noted above, these difference-in-difference estimates do not fully
exploit the available variation in potential benefits across workers in
Canada. To do so, in table 3, I present estimates of the replacement
rate model (2). For each model, I show the coefficient of interest, the
implied effect of the 8.8-percentage-point rise in the replacement rate,
and the implied elasticity of nonemployment.

The first row presents the basic model. There is a sizable and signif-
icant effect of the potential replacement rate. The estimate implies that
this policy change raised the nonemployment rate by 1.2 percentage
points, which is substantially below the difference-in-difference estimate
but is more precisely estimated. The implied arc elasticity of nonpar-
ticipation with respect to benefits is 0.19.

One potential concern about the identification of this model, how-
ever, is that the variation in benefits does not arise solely from the policy
change, since it affects the 16 different education#region groups, but
rather also from year-to-year changes in replacement rates within the
before and after periods. Some of this year-to-year variation is legislative,
arising from evolving system parameters over time (i.e., changes in the
flat rate). But some of it also arises from year-to-year differences in
earnings across education#region cells, which induce changes in the
potential replacement rate but might also be independently correlated
with the labor supply decisions of individuals in those cells. Moreover,
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MMS 2013

Research Question What is the causal effect of SSDI benefit receipt
on employment and earnings?

This is a primary question of the DI program but tough to estimate.
(National program, no RCT or clear, easy eligibility cutoffs or criteria.
)
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How do they do it?

Uses novel approach: variation in examiner leniency.

Applicants randomly assigned to examiner. Some examiners are more
lenient than others.

Administrative records tracking DI applications and earnings matched
with application examiners (2005 and 2006).
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Labor force participation relative to initial decision:1808 THE AMERICAN ECONOMIC REVIEW AugusT 2013

drops sharply in the decision year. By three years after the decision the two groups 
are indistinguishable with employment rates around 13 percent.

In contrast, ultimately denied applicants have lower employment rates to begin 
with— 80 percent five years before the initial determination— and significantly 
higher (albeit reduced) employment rates (around 50 percent) after the initial deter-
mination.33 Although denied applicants who appeal (unsuccessfully) and those 
who do not appeal have similar predecision employment rates, their postdecision 
employment differs substantially. Specifically, only about 40 percent of individuals 
who appealed unsuccessfully are working three years after their initial determina-
tion. Given average cumulative processing times reported by the OIG (2008), very 
few of these applicants are likely to be still awaiting a decision (and, hence, sup-
pressing labor supply) three to four years after the initial decision. Rather, the gap 
between the two types of denied applicants likely reflects selection into the appeals 
process; that is, individuals with less severe impairments are more likely to opt out 
of the appeals process, whether by choice or because they fail to secure a lawyer 
willing to represent their case.

Similarly, differences in prior employment between ultimately allowed and 
denied applicants are consistent with selection on nonhealth factors into the appli-
cant population. If individuals with low labor supply prior to disability onset have 
lower opportunity costs of applying, they will be more likely to apply conditional 
on a given level of health, and as a result prior labor supply and health will be 
negatively correlated among applicants. The relationship between prior labor mar-
ket history and ultimate disposition of the case becomes even more pronounced 
when examining the percent of applicants engaging in SGA (i.e., earning more than 

33 From Table 1 we calculate that approximately 68 percent (= 0.24/(0.11 + 0.24)) of those ultimately denied 
benefits did not appeal the initial determination.
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MMS 2013

Look at similarity between allowed and allowed in appeal.

Does this indicate that the current marginally denied applicant is in
fact disabled?
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Empirical strategy: trying to estimate impact of receiving DI benefits
on earnings.

But we imagine that severity of disability is related to both earnings
and DI receipt (also unobserved to econometrician).

Examiners review application, determine severity and decide whether
to accept or reject applicant.
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MMS 2013

If examiners systematically vary in their leniency, we can use this as
an IV to determine effect of DI on earnings.

We still can’t observe severity directly, but will construct the examiner
effect “EXALLOW” as the rate of DI acceptances: ≈ #Allowed

#Cases
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How DI receipt and employment vary with our instrument (examiner
effects): 1813maestas et al.: causal effects of disability insurance receiptVol. 103 no. 5

for stratification of examiners across DDS offices. We display t-statistics in paren-
theses, where robust standard errors are computed and clustered by DDS examiner. 
Column 1 shows the first-stage coefficient on EXALLOW from a regression with no 
additional covariates. In both years, a 10 percentage point increase in initial exam-
iner allowance rate leads to an approximately 3 percentage point increase in the 
probability of ultimately receiving SSDI.

Adding covariates sequentially to the regression allows us to indirectly test for 
random assignment on the basis of observable characteristics because only covari-
ates that are correlated with EXALLOW will affect the estimated coefficient on 
EXALLOW when included. Based on our interviews with DDS managers (see 
Section I), we expect the additions of the body system and terminal illness indica-
tors to potentially affect the coefficient on EXALLOW, since they are case assign-
ment variables, but no other variables should affect the coefficient. The coefficient 
on EXALLOW falls from 0.29 to 0.24 with the addition of body system codes and 
is not significantly affected by the addition of any other variables, including the 
TERI flag. Thus, our results are consistent with random assignment of applicants 
to examiners within DDS office, conditional on body system code and alleged ter-
minal illness.40

40 We also experimented with a different measure of initial allowance rate to test the implication of the monoto-
nicity assumption that generic allowance rates can be used to instrument for any type of case. For this measure, we 
constructed the initial allowance rate leaving out all cases with the same body system code as the applicant (instead 
of just the applicant’s own case). Table A1 in the online Appendix presents these results. For all impairments but one 
(“special/other” cases, around 4 percent of the sample), this alternative measure of EXALLOW is positively and sig-
nificantly associated with increased SSDI receipt. (We replicated our analysis of labor supply effects dropping this 
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Figure 4. SSDI Receipt and Labor Supply by Initial Allowance Rate

Notes: Ninety-five percent confidence intervals shown with dashed lines. Employment measured in the second year 
after the initial decision. Bandwidth is 0.116 for DI and 0.130 for labor force participation.

Source: DIODS data for 2005 and 2006.Public Economics Lectures Disability Insurance 9 / 17
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Relationship between examiner leniency and allowance rate (severity)1815maestas et al.: causal effects of disability insurance receiptVol. 103 no. 5

(i.e., SSDI receipt), the size of the marginal population is the first-stage coefficient 
times the range of initial allowance rates (in this case 1, see Section III). Thus, we 
estimate that 23 percent of applicants in 2005 and 2006 represent cases on the mar-
gin of program entry.42, 43 Given an initial allowance rate of 33 percent, this implies 
that 7.6 percent of applicants (or 12 percent of incoming beneficiaries) are allowed 
only because of the examiner to whom they were assigned, while 15.4 percent are 
denied for that reason. This does not imply that these decisions were necessarily 
incorrect, only that at least one examiner in the same DDS would have come to a 
different decision.

In contrast, we find that 57 percent of applicants would receive SSDI benefits 
regardless of the initial examiner assigned to their case. This is given by the esti-
mated probability of SSDI receipt for the strictest examiner (see Table 2). Many of 
these “always takers” receive benefits only on appeal or reapplication. The remain-
ing 20 percent of applicants are “never takers”— that is, they would never receive 
benefits no matter which examiner reviewed their case. Figure 5 illustrates how 
these estimates derive from our first-stage regression model of SSDI receipt on the 

42 It is important to note that this estimate accounts for the appeals process, which dampens the effect of initial 
examiner assignment considerably. In fact, we estimate the fraction of cases whose initial decision depends on their 
examiner to be 60 percent. Previous studies sponsored by SSA also document variation in disability evaluations 
(e.g., Nagi 1969, Gallichio and Bye 1981); differences in methodology and caseload composition make it difficult 
to compare those studies to ours.

43 Although 23 percent of applicants could have received a different allowance decision had they been assigned 
to a different examiner, fewer would have received a different disposition if they had been assigned to a different 
examiner (in the same DDS office). This is because most examiners have initial allowance rates close to the average 
for their DDS office. For example, if all applicants were reassigned to the average examiner in their DDS office, 
only 2 percent (= 0.23 × 0.08, where 0.08 is the mean absolute deviation of EXALLOW) of applicants would have 
a new outcome. Alternatively, if one eliminated the top and bottom 1 percent of DDS examiners, then marginal 
applicants would represent just under 11 percent (= 0.23 × (0.64 − 0.17)) of all applicants.

Pr(SSDI receipt)

1

0

0 1

A MP P+

Initial

allowance rate

Never

receive

benefits

Marginal

applicants

Always

receive

benefits

Least severe

Most severe

 Most lenient Most strict

AP

Figure 5. Model of Effect of Initial Allowance Rate on Probability of SSDI Report
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Can think of splitting into always-taker case, never-taker, and
marginal applicant.

From first-stage, 23 percent of cases are “marginal”.

57 percent of applicants accepted regardless of examiner, 20 percent
are never-takers.
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Effects on Labor Supply (2-4 years after determination):
IV estimates 28 percentage point drop in employment 2 years after
determination, loss of $3,800-$4,600 drop in annual earnings.
Although note that earnings of denied applicants still one-half to
one-quarter of pre-application earnings. 1819maestas et al.: causal effects of disability insurance receiptVol. 103 no. 5

in employment above SGA and a $3,800 to $4,600 decrease in annual earnings. 
Collectively, our estimates imply very large labor supply effects.51 It is worth not-
ing, however, that the earnings estimates imply that beneficiaries would have earned 

51 The computation of percent effects is not straightforward because we observe labor supply only for all allowed 
and all denied applicants, and not for the subset of applicants on the margin of program entry. Assuming their 
employment rate is between the rate for all allowed and all denied, then we find that SSDI reduces employment by 
53 –189 percent, employment above SGA by 66–384 percent, and earnings by 42–194 percent. Abadie (2003) has 
developed a method to estimate the counterfactual labor supply of the marginal applicant, but the method depends 
on having a binary instrument. Rather than discretize our instrument, we chose to bound the size of the effect.

Table 4 —Effects of SSDI Receipt on Employment and Earnings

Two years after decision Three years after decision Four years after decision

Outcome OLS IV OLS IV OLS IV

Panel A. 2005 decisions
1) Earn > = $1,000/year
 Mean dependent variable | allowed 0.148 0.128 0.106
 Mean dependent variable | denied 0.522 0.515 0.471
 Coefficient on ALLOW −0.347*** −0.279*** −0.361*** −0.227*** −0.345*** −0.158***

(−322.48) (−8.64) (−336.60) (−6.99) (−321.81) (−4.83)
 R2 0.200 0.195 0.218 0.200 0.209 0.171

2) Earn > = SGA
 Mean dependent variable | allowed 0.050 0.043 0.033
 Mean dependent variable | denied 0.293 0.302 0.270
 Coefficient on ALLOW −0.242*** −0.192*** −0.255*** −0.166*** −0.233*** −0.113***

(−256.29) (−7.62) (−264.05) (−6.70) (−252.71) (−4.59)
 R2 0.149 0.144 0.166 0.152 0.156 0.128

3) Earnings
 Mean dependent variable | allowed 1,951 1,737 1,494
 Mean dependent variable | denied 8,928 9,191 8,496
 Coefficient on ALLOW −7,435*** −3,781*** −7,715*** −3,007*** −7,221*** −1,716

(−126.50) (−3.05) (−182.51) (−2.92) (−176.24) (−1.60)
 R2 0.133 0.117 0.145 0.114 0.125 0.084

Observations 1,090,345 1,069,494 1,042,666

Panel B. 2006 decisions
1) Earn > = $1,000/year
 Mean dependent variable | allowed 0.133 0.103
 Mean dependent variable | denied 0.489 0.448
 Coefficient on ALLOW −0.335*** −0.283*** −0.330*** −0.207***

(−297.39) (−11.25) (−285.84) (−8.51)
 R2 0.194 0.192 0.195 0.177

2) Earn > = SGA
 Mean dependent variable | allowed 0.042 0.030
 Mean dependent variable | denied 0.267 0.242
 Coefficient on ALLOW −0.226*** −0.175*** −0.213*** −0.152***

(−218.54) (−8.82) (−208.98) (−8.16)
 R2 0.141 0.136 0.140 0.132

3) Earnings
 Mean dependent variable | allowed 1,688 1,365
 Mean dependent variable | denied 8,044 7,562
 Coefficient on ALLOW −6,915*** −4,581*** −6,580*** −3,308***

(−84.14) (−5.93) (−117.85) (−4.60)
 R2 0.139 0.131 0.129 0.112

Observations 1,123,721 1,094,347

Notes: Standard errors clustered at examiner level; t-statistics in parentheses; ALLOW denotes actual award deci-
sion (rather than initial decision). Control variables include: DDS dummies, three-digit zip codes, body system 
codes, terminal illness indicator, age group dummies, average previous earnings, and month dummies.

*** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
  * Significant at the 10 percent level.
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DI effect varies substantially by diagnosis type:1824 THE AMERICAN ECONOMIC REVIEW AugusT 2013

to a 26.6 percentage point reduction among older applicants. The patterns by income 
quintile point to smaller employment effects for applicants in the top prior earnings 
quintile, consistent with our earlier finding that applicants in the top quintile tend to 
have more severe impairments (see Section IVB).

More generally, the differences in labor supply effects across groups could be due 
to differences in unobservable characteristics such as impairment severity. Because 
applicants are (conditionally) randomly assigned to a large number of examiners, 
each with a different allowance threshold, we can trace out the effect of SSDI receipt 
along different margins of entry by estimating marginal treatment effects (MTE) 
(Heckman, Urzua, and Vytlacil 2006). As we showed in Section IVA, under mono-
tonicity these margins correspond to percentiles of the distribution of unobserved 
severity. This exercise is particularly interesting in that it tests for heterogeneous 
treatment effects on the basis of unobservables.

Practically, computation of the MTE can be accomplished by computing numeri-
cal derivatives of a smoothed function relating mean labor supply outcome, E [ y ] , to 

Table 6— Heterogeneity: Effects of SSDI Receipt on Employment (two years later),  
2005 and 2006 Combined

OLS IV

 

Observations

Mean 
employment | 

allowed

Mean 
employment | 

denied

Coefficient 
on 

ALLOW t-stat

Coefficient 
on 

ALLOW t-stat

Body system code
Musculoskeletal system 839,847 0.125 0.520 −0.361*** −300.48 −0.173*** −3.42
Mental disorders 455,433 0.171 0.535 −0.333*** −210.25 −0.366*** −11.73
Cardiovascular system 185,063 0.116 0.462 −0.328*** −134.18 −0.335*** −5.81
Neurological 181,162 0.119 0.538 −0.386*** −144.34 −0.359*** −7.40
Endocrine system 94,156 0.130 0.467 −0.316*** −100.41 −0.494** −2.14
Respiratory system 88,578 0.099 0.462 −0.309*** −84.61 −0.061 −0.51
Special/other 85,587 0.132 0.322 −0.222*** −57.78 2.000 0.59
Malignant neoplastic 
 diseases

77,021 0.212 0.621 −0.390*** −94.75 −0.347*** −6.18

Immune system disorders 59,188 0.170 0.531 −0.330*** −65.02 −0.048 −0.61
Digestive system 53,224 0.158 0.523 −0.353*** −80.64 −0.324*** −3.08
Special senses and speech 48,396 0.158 0.529 −0.344*** −77.59 −0.158 −1.37
Genitourinary impairments 31,837 0.185 0.540 −0.327*** −41.38 −0.084 −0.74
Skin disorders 7,483 0.156 0.560 −0.377*** −32.25 −0.916*** −3.66
Hematological disorders 7,091 0.219 0.590 −0.336*** −26.35 0.116 0.44

Age at decision
18–29 193,824 0.289 0.645 −0.364*** −154.42 −0.336*** −6.24
30–39 342,535 0.201 0.581 −0.397*** −184.06 −0.369*** −7.09
40–49 627,727 0.153 0.516 −0.379*** −266.59 −0.355*** −7.56
50–59 772,263 0.111 0.443 −0.348*** −234.89 −0.290*** −8.42
60–64 277,717 0.093 0.223 −0.140*** −79.17 −0.105*** −3.47

30–44 621,664 0.183 0.561 −0.395*** −273.58 −0.342*** −8.06
45–64 1,398,578 0.115 0.418 −0.317*** −312.78 −0.266*** −11.13

Average prior earnings
Bottom quintile 442,814 0.137 0.336 −0.202*** −155.37 −0.296*** −7.81
Second quintile 442,813 0.153 0.542 −0.357*** −241.28 −0.319*** −7.69
Third quintile 442,813 0.141 0.598 −0.427*** −271.37 −0.311*** −7.30
Fourth quintile 442,813 0.132 0.625 −0.466*** −280.66 −0.305*** −7.34
Top quintile 442,813 0.140 0.616 −0.449*** −250.98 −0.192*** −3.76

Notes: Standard errors clustered at examiner level. Control variables include: DDS dummies, three-digit zip codes, 
body system codes, terminal illness indicator, age group dummies, average previous earnings, and month dummies.

*** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
  * Significant at the 10 percent level.
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Remember, these estimates only apply to the marginal applicants.

Suggest DI has substantial negative effect on earnings and
employment.

Not really surprising. It also shows large loss of earnings and
employment relative to pre-application.

Only looking at initial application here. Other paper (French and
Song) look at variation at the ADJ level.

Looking at other program participation would be interesting.
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Autor Duggan 2003

Explaining the rise in disability rolls and the decline in unemployment,
1984-2001.

Between 1984 and 2001, share of non-elderly adults on DI rose by 60
percent (5.3 million)

Observe that DI claims rise in recessions, may reduce measured
unemployment rate.
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Autor Duggan 2003

DI applications follow the business cycle. Why?

() October 2, 2017 27 / 33

DI applications follow the business cycle.  This shouldn't happen!
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Autor Duggan 2003

Idea: consider a worker laid off in a recession:

Given generosity of DI program, instead of claiming UI and searching
for job, he applies for DI
One less unemployed person ⇒ unemployment rate lower

But economic situation is the same: one less person working
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Autor Duggan 2003

Cite three main reasons for increase to DI rolls:

Reduced standards for screening (supply of DI increased)
Reduced demand for low-skilled workers (increase in demand for DI)
Rise in the Earnings replacement rate (result of benefits formula
calculation and increasing income inequality. Also b/c of increasing
value of healthcare).
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DI replacement rate has been increasing. Most for low-income older
workers.

 DISABILITY AND UNEMPLOYMENT  165

 TABLE I
 Potential DI Income as a Percentage of Current Earnings for Nonelderly
 Males at Various Percentiles of the Wage Distribution, 1979 and 1999

 Age
 Earnings
 percentile

 Cash income
 replacement rate

 Adding in-kind
 Medicare benefit

 1979  1999  1979  1999

 55-61

 50-54

 40-49

 30-39

 10
 25
 50
 75
 90
 10
 25
 50
 75
 90
 10
 25
 50
 75
 90
 10
 25
 50
 75
 90

 52
 45
 37
 27
 20
 47
 41
 34
 26
 19
 48
 41
 34
 26
 20
 46
 41
 36
 29
 23

 74
 54
 47
 32
 24
 57
 47
 41
 32
 23
 53
 45
 41
 33
 26
 54
 46
 41
 36
 28

 67
 48
 36
 26
 19
 61
 44
 33
 25
 18
 61
 44
 33
 25
 19
 59
 44
 35
 27
 21

 104
 63
 47
 31
 23
 81
 55
 42
 31
 22
 80
 55
 42
 32
 25
 84
 58
 44
 35
 27

 Replacement rates are calculated using the Social Security Administration Disability Insurance benefit
 formula for 1979 and 1999 in conjunction with annual earnings data from the March CPS files for the years
 1963-1998 and the 1978 CPS Social Security Earnings Records Exact Match file for the years 1951-1962. The
 first two columns represent the ratio of potential disability benefits to current earnings for males in the labor
 force and with nonzero earnings in 1978 and 1998. The latter two columns add average Medicare expendi
 tures to DI benefits and average percentile-specific fringe benefits to earnings to estimate a total compen
 sation measure of the replacement rate. To calculate Average Indexed Monthly Earnings (AIME) for an M
 year old Nth percentile worker in year T, we use equation (1) of the text and assume that this individual was
 an M - t year old Nth percentile worker in year T - t and that low earnings years (those excluded in the
 AIME calculation) occurred before the age of 25. Percentile ranks in this calculation are year and age specific.
 We use equation (2) of the text to estimate potential DI benefits as a function of the AIME. The final two
 columns add average Medicare expenditures for DI beneficiaries in the relevant year to the DI benefit amount
 and scale earnings to account for average fringe benefit rates for individuals at each of the five earnings
 percentiles using data from Pierce [2001]. See the Data Appendix for further details.

 supply shifts. One was a rapid increase in the share of younger
 recipients. Among males ages 25-39 and 40-54, DI receipt rose
 by 50 percent between 1984 and 1999. The proportional increase
 for males above age 54 was only one-quarter as large. Among
 women, growth in DI receipt was even more rapid but also
 skewed toward younger recipients. On net, the share of DI re

This content downloaded from 144.92.190.25 on Mon, 02 Oct 2017 23:52:44 UTC
All use subject to http://about.jstor.org/terms
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Autor Duggan 2003

DI increases greatest for HS dropouts. Unemployment increase greatest for
HS dropouts. Big female increase in DI receipt.

 166 QUARTERLY JOURNAL OF ECONOMICS

 TABLE II
 DI Receipt and Labor Force Participation by Gender, Education, and Age

 1979, 1984, and 1999

 A. Males B. Females

 All HS dropout HS plus All HS dropout HS plus

 Age 79 84 99 79 84 99 79 84 99 79 84 99 79 84 99 79 84 99

 A. DI Recipients per 1000 nonelderly adults (SSA and Survey of Income and Program Participation data)

 25-39 11 10 15 21 53 5 11 4 4 10 7 21 4 8
 40-54 35 28 42 52 105 18 26 15 12 30 35 60 10 21
 55-64 113 96 108 148 201 46 59 51 43 72 92 164 29 62

 B. Percent of nonelderly, nonparticipants receiving DI benefits (Survey of Income and Program
 Participation data)

 25-39 17.2 17.0 23.5 26.8 14.1 13.7 1.3 3.2 1.5 3.9 1.1 3.0
 40-54 36.9 32.7 38.5 40.0 35.6 29.6 4.9 10.0 7.4 11.7 3.3 9.5
 55-64 30.2 26.6 42.5 43.2 20.3 20.3 8.7 16.8 14.2 24.4 5.1 13.8

 C. Percent of nonelderly adults participating in labor force
 (Current Population Survey data)

 25-39 95.7 94.7 93.1 91.0 88.1 86.1 96.6 95.8 94.1 63.9 70.0 76.3 49.6 50.3 55.0 66.9 73.2 78.7
 40-54 92.7 92.7 90.2 86.5 85.0 76.3 95.4 95.0 91.9 60.3 65.7 77.4 48.8 49.8 54.0 64.9 70.6 80.1
 55-64 73.0 68.6 68.1 64.2 60.2 53.2 79.0 73.3 71.2 41.9 41.8 51.6 33.8 33.3 32.4 47.0 46.0 55.7

 D. Percent of nonelderly adults unemployed (Current Population Survey data)

 25-39 3.7 6.3 3.1 7.0 12.5 6.0 3.0 5.4 2.7 3.9 5.0 3.2 6.2 8.3 6.7 3.4 4.5 2.8
 40-54 2.5 4.3 2.4 4.0 7.2 4.5 1.9 3.4 2.2 2.4 3.4 2.1 3.1 4.8 3.8 2.2 2.9 1.9
 55-64 1.9 3.4 1.9 2.3 4.7 2.1 1.7 2.6 1.8 1.3 1.8 1.4 1.5 2.4 1.7 1.1 1.4 1.3

 DI receipt rates by age and gender in Panel A are calculated using recipient counts from Social Security
 Administration, Annual Statistical Supplement [various years] denominated by population estimates from
 the Current Population Survey Merged Monthly files. Education-specific DI receipt in Panel A and the
 fraction of labor-force nonparticipants receiving DI in Panel B are calculated with the Survey of Income and
 Program Participation, 1984 wave 1 and 1996 wave 12. Panels C and D were calculated from Current
 Population Survey Merged Monthly files.

 cipients between the ages of 40 and 54 rose by more than 50
 percent following the 1984 liberalization while the share of
 male beneficiaries declined by 15 percent [U. S. Social Security
 Administration, Social Security Bulletin: Annual Statistical
 Supplement, various years].

 The DI population has always been substantially less edu
 cated than average, and as the program grew post-1984, it en
 compassed a substantially larger share of this population. Using
 data from the Survey of Income and Program Participation
 (SIPP), we estimate that the share of high school dropouts receiv
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Increase in musculo-skeletal disorders (back pain) and mental disorders
since 1983 large. Both have low mortality rates.

 DISABILITY AND UNEMPLOYMENT  167

 TABLE III
 Distribution of Qualifying Impairments of DI Awardees at Five-Year

 Intervals, 1983-1999

 4-Year mortality
 Percent of DI awards

 Qualifying impairment rate (%) 1983 1988 1993 1999
 Neoplasms 81.0 16.8 13.2 12.6 10.6

 Circulatory disorders 19.8 21.9 17.6 14.0 12.1
 Musculo-skeletal disorders 5.3 13.4 16.8 14.8 23.7
 Mental disorders 5.4 16.3 20.9 26.1 22.5
 All others 16.0 31.6 31.5 32.5 31.1

 Source: Social Security Administration, Annual Statistical Supplement, 1984, 1989, 1994, and 2000.
 Four-year mortality rate is from administrative follow-up of those awarded benefits in 1985 [Hennessey and
 Dykacz 1993].

 ing disability benefits rose by over 60 percent after 1984, and
 more than doubled for high school dropout males ages 40-54.11 In
 1999, a 40-54 year old high school dropout was four to five times
 as likely to receive DI benefits as a male in the same age range
 with at least a high school degree.

 The rapid growth in DI receipt among male high school
 dropouts mirrored a substantial decline in their labor force par
 ticipation (panel C). Between 1984 and 1999 the labor force par
 ticipation rate of high school dropout males declined by 8.7 per
 centage points among those 40-54, and 7 percentage points
 among those 55-64. Simultaneously, the share of male high
 school dropouts in these age brackets receiving DI rose by 5.3 and
 6.3 percentage points. Hence, despite the steep decline in male
 high school dropout participation, the share of male high school
 dropout nonparticipants receiving DI benefits in these age cate
 gories rose to slightly above 40 percent.12

 Finally, as younger beneficiaries entered the DI rolls, the
 fraction suffering from comparatively low mortality impairments

 11. Since SSA does not report the educational distribution of DI recipients,
 we use the Survey of Income and Program Participation (SIPP) to estimate these
 numbers for 1984 and 1999. SIPP data are unfortunately not available for earlier
 years. Relative to high school dropouts, proportionate growth in DI receipt for
 those with at least a high school degree was substantially smaller among males
 and slightly larger among females. In all cases, growth among better educated
 workers was from a low base.

 12. Unemployment per population rates of high school dropouts also fell
 steeply during these years (panel D). We discuss these trends further in Section V.
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Many fewer DI terminations since 1984 for medical disqualification.
 168  QUARTERLY JOURNAL OF ECONOMICS

 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

 Figure I
 DI Termination Rates per 1000 Beneficiaries by Reason, 1978-2000

 Source: Social Security Bulletin: Annual Statistical Supplement [various years].
 Termination rates are equal to the fraction of DI beneficiaries terminated by cause
 annually.

 grew (Table III). The share of DI awardees with a primary diag
 nosis of a mental disorder or a disease of the musculo-skeletal
 system (typically back pain)?the two disorders with the lowest
 mortality among SSA's fourteen major diagnostic categories?
 increased by 60 percent between 1983 and 1999. The correspond
 ing award shares for neoplasms (cancers) and circulatory system
 diseases (primarily heart disease), both of which have mortality
 far in excess of average, declined by 40 percent.

 Several consequences of these demographic shifts are seen in
 Figure I, which plots the annual rate of DI benefit termination by
 cause from 1978-2000: death, retirement, and medical disquali
 fication. Following the 1984 liberalization, DI rolls increased at
 an average annual rate of 4.2 percent (excluding dependents of DI
 recipients). As younger cohorts with lower mortality impairments
 entered, the annual mortality rate of DI recipients fell by 35
 percent, and the exit rate into the retirement system declined by
 40 percent. Accordingly, the expected benefit duration of newer
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Two sources of identification:

Exploit progressivity of DI benefits formula. Set at a national level,
does not adjust for regional wage variation.
Identify variation in demand using Bartik Shocks for labor demand.

Public Economics Lectures Disability Insurance 9 / 19



Autor Duggan 2003

DI benefit is a progressive, piece-wise function of previous earnings:

 162 QUARTERLY JOURNAL OF ECONOMICS

 yielding a broader definition of disability and providing appli
 cants and medical providers with greater opportunity to influence
 the decision process.5 Despite improving economic conditions, the
 number of DI awards increased by one-third from its 1982 trough
 to a 1986 peak (the highest level reached during the 1980s).
 Contemporaneously, Continuing Disability Reviews came to a
 near halt. In the five years from 1985 through 1989, SSA termi
 nated fewer individuals for failing to meet medical eligibility
 standards than it had terminated in the first five months of 1982.

 J. B. Rising Replacement Rates
 While we have stressed the role of the liberalization of

 screening in expanding the supply of DI benefits, potentially as
 significant was an unforeseen rise in the earnings replacement
 rate. This rise was caused by the interaction between the DI
 benefits indexation schedule and the growth of earnings inequal
 ity in the United States economy.6

 Determination of an individual's DI benefit proceeds in two
 steps. First, the beneficiary's Average Indexed Monthly Earnings
 (AIME) is computed as

 1 T
 (1) A/M?-yIy,-max

 where Yit is equal to an individual's average monthly earnings
 (conditional on employment) in each year t, inflated to current

 [ T-2

 Yt

 5. SSA was required to 1) relax its strict screening of mental illness by
 placing less weight on diagnostic and medical factors and relatively more on
 functional factors, such as ability to function in a work or worklike setting; 2)
 consider source evidence provided by the applicant's own health care provider
 prior to the results of SSA consultative examination; 3) give additional weight to
 pain and related factors; 4) consider multiple nonsevere impairments as consti
 tuting a disability during the initial determination (whereas prior to 1984, appli
 cants were automatically denied awards during the initial determination if all
 impairments were judged to be nonsevere); 5) desist from terminating benefits for
 any individual for whom SSA could not demonstrate substantial evidence of

 medical improvement; 6) provide benefits for those former recipients whose ter
 minations were under appeal; and 7) suspend Continuing Disability Reviews
 (CDRs) for mental impairments and pain until appropriate guidelines could be

 developed. In the post-1984 period, two additional administrative factors affected
 applications and terminations. In 1991, due to successful court challenges to
 SSA's treatment of source evidence, regulations were adopted placing further
 weight on the information provided by an SSI or DI applicant's own medical
 provider. Finally, agency downsizing during the 1980s and increased claims
 workload in the 1990s resulted in a substantial decrease in the frequency of CDRs
 during 1989-1993. See Stapleton et al. [1998, pp. 66-69] for a detailed discussion.

 6. To our knowledge, this increase has been overlooked by the economics and
 DI policy literatures.

This content downloaded from 144.92.190.25 on Mon, 02 Oct 2017 23:52:44 UTC
All use subject to http://about.jstor.org/terms

 DISABILITY AND UNEMPLOYMENT  163

 dollars by the ratio of the average wage in the United States
 economy two year's prior (YT_2) to the average wage in the year
 of earnings.7

 Second, the benefit awarded, the "Primary Insurance
 Amount" (PIA), is computed from the AIME using the piecewise
 linear formula,

 (2)
 (0.9 X AIME if AIMEe[0,bl]

 PIA =0.9X01 + 0.32 x (AIME - 61) if AIME G (61,62]
 [0.9 x 61 + 0.32 x (62 - 61) + 0.15 x (AIME - 62) if AIME > 62,

 where the "bend points" (61, &2) are also rescaled each year by
 average wage growth in the economy. As visible in (2), the DI
 benefits formula is progressive (i.e., concave), ensuring that low
 wage workers replace a greater share of income.8 Indexation of
 the benefit formula to the mean wage in the economy further
 ensures that benefit levels keep pace with aggregate earnings
 growth.

 In an era of stable earnings inequality, this formula has little
 impact on the evolution of replacement rates. Between 1979 and
 1995, however, real weekly earnings of full-time, full-year work
 ers with less than a high school degree fell by 19.1 percentage
 points, while the Social Security Administration's mean wage
 series increased by 21.6 percentage points in real wage terms.9
 This increase in the proportional difference between mean wages
 and below-mean wages caused the DI replacement rate for low
 wage workers to rise substantially.

 To illustrate the mechanism underlying this rise, it is useful
 to consider a worker whose earnings growth over her career
 lagged contemporaneous average nominal wage growth (as would
 be true for many low-skilled workers in this era). Because the

 7. In addition, approximately the lowest five years of earnings are discarded
 and quarters with earnings in excess of that period's taxable Social Security
 maximum are truncated at the cap. Once the DI benefit is awarded, annual
 cost-of-living increases are tied to the Consumer Price Index. The two-year lag for
 the earnings indexation factor in equation (1) reflects the historic time lag re
 quired for calculating the numerator of this series.

 8. For example, a worker with an AIME that did not exceed 61 would receive
 90 percent earnings replacement. Because a 7.65 percent Social Security payroll
 tax is assessed on wage but not on DI income, the effective replacement rate would
 be closer to 100 percent.

 9. Real wages are calculated from CPS March Annual Demographic files as
 annual earnings of full-time male high school dropouts ages 25-64 for earnings
 years 1979 and 1998. Wages series are deflated by the chain-weighted PCE
 deflator.
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Autor and Duggan 2003: Bartik Shocks

Standard technique to construct state-level employment shocks over a
five year window:

Calculate industry shares in a given state in base year

Calculate employment changes over five year period by industry using
data on national employment (excluding state in question)

Project changes in each state’s employment using national changes

Ex: if car industry declines over a five year period, assign a negative
employment shock to Michigan

Then correlate state employment shocks with DI applications
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Autor Duggan 2003

Empirics:
Imagine individual expected LFP as a function of wage, health,
individual characteristics and DI benefits “supply” which is a function
of both replacement rate and probability of acceptance. (Eq. 6)

Interested in how a change in supply impacts LFP

Implement using state-level analog, using first differences in variables
(Eq 7).
For supply changes, start by using change DI recipient rate.
Then use IV approach use regional wage level variation in “potential”
wage replacement.

Imagine in Illinois, wages increased by 20% next year but national
wages went up 5%. DI only responds to national change. Does IL DI
receipts decrease?
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Autor Duggan 2003

Variation in “supply” of DI benefits

OLS estimates show changes in DI receipt correlated with changes in
LFP, but only among high school dropouts.
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Autor Duggan 2003

IV estimates first-stage confirms states with higher potential
replacement rates have larger change in DI rolls.

Second stage confirms OLS findings. Higher potential replacement
leads to lower LFP. Only high school dropouts.
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Autor Duggan 2003

Now the Bartik Shock for variation in labor market conditions.

In OLS, states with larger drop in employment have larger DI rolls.
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With Bartik IV, states with larger employment loss have higher DI
applications.

(this is also confirmed using within-state Bartik variation in
robustness).
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You can see the relationship growing stronger over time:

 A
. 1979 - 1984. C

oefficien
t = -0.094, se = 0.062, t = -1.51

 B
. 1984 - 1989. C

oefficien
t = -0.262, se = 0.067, t = -3.90
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Makes a good prediction that DI will rise another 40 percent over the
next decade.

Rules out other explanations: declining health, rising immigration and
incarceration, unemployment benefits.
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Autor Duggan 2003

Conclusions:

Finds that after 1984 liberalization, DI applications became 2-3 times
more responsive to labor market shocks.
Unemployment rate would have been half a point higher in 1998 if not
for 1984 liberalization.
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