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Abstract

Along with health, Social Security Disability Insurance (SSDI) evaluates work-
limiting disability by considering vocational factors including age, education, and past
work experience. As the number of SSDI applicants and awards has increased, these
vocational criteria are increasingly important to acceptances and denials. A unique
state-level dataset allows us to estimate how these factors relate to the SSDI award
process. These estimates are used to asses how changes to the demographic and occu-
pational composition have contributed to awards trends. In our results, the prevalence
of workers in their 50s are especially important. Further, increasing educational at-
tainment lowers applications and vocational awards.
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1 Introduction

Social Security Disability Insurance (SSDI) protects workers against the inability to work due
to health limitations. Its program rules consider that different work options are available to
different applicants, even those with similar health limitations. These “vocational” consider-
ations acknowledge that advanced age, poor education, and past work experience may hinder
one’s ability to adapt to new work that might accommodate their health limitations. These
considerations are of growing importance in overall SSDI determinations. Figure 1 shows the
share of acceptances and rejections that have hinged on vocational considerations—where
the outcome could have gone in the opposite direction if the applicant had been more or
less skilled. Figure 2 shows this trend is partly because more applicants are on the margin
in terms of health so they reach the vocational consideration stage, and also because of a
higher acceptance rate conditional on reaching that stage. By inspection alone, one cannot
disentangle the contribution of changes in how the rules are applied versus changes in the
underlying demographics of SSDI applicants in driving these trends. Yet doing so is obvi-
ously important for the SSDI administration concerned with both the solvency of the fund

and the fair and consistent application of the rules across individuals.
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Figure 1: The contribution of vocational considerations to acceptances and rejections.
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Figure 2: The contribution of vocational considerations to acceptances and rejections per
application.

In this paper, we use a unique data set which provides cross-state variation to estimate
how demographics influence the trends in total and vocational SSDI allowances and denials.
We use these estimates to project how evolving demographics contribute to SSDI determi-
nations over time. Further, we also calculate a residual that may be attributable to omitted
vocational factors or to the inconsistent application of SSA rules. This provides insight
into how states treat demographics, de facto, when making SSDI determinations. A key
distinction from prior work, which focused on health, is that vocational considerations are
conceivably more objectively measured in data.

The procedure through which SSDI applications are evaluated is extensive but can be
summarized in three sequential stages: (1) eligibility, (2) medical, and (3) vocational. Ap-
plicants are either accepted at the medical or vocational stage of the SSDI determination
process. We find, at the national level, that the key demographic responsible for driving the
rise in SSDI applications and vocational allowances are in the 55-59 year-old age group. This
group has the largest positive effect on applications and awards per capita, making it the
pivotal age of entry determining the stock of individuals on SSDI. This holds for vocational

awards even though individuals aged 60-64 face more generous SSDI rules at the vocational



stage. Furthermore, the size of the 55-59 year-old demographic is larger than the 60-64
year-old, compounding the importance of the group in aggregate. Aligned with the intent
of the vocational rules, increased high school attainment diminishes the number of awards
by lowering the application rate and increasing the denial rate at the vocational stage of the
SSDI determination process.

The structure of the SSDI program is set at the federal level; however, there is sub-
stantial variation in SSDI application and allowance rates across states. We find a negative
correlation between states’ total number of determination and their overall allowance rate.
This contrasts the positive correlation between total determination and states’ vocational
acceptance rate. In summary, this suggests that high application states screen applicants
out prior to reaching the vocational stage. Finally we perform a set of counterfactual exer-
cises to determine what stage(s) of the SSDI determination process drives states’ vocational
allowances. We decompose state-level vocational allowances into three parts: (1) total ap-
plications, (2) the share of applications that make it to the vocational stage, and (3) the
acceptance rate for those applications that make it to the vocational stage. The variation
in total applications is the primary driver in the variation in vocational allowances across
states followed by the variation in the conditional acceptance rate at the vocational state,
accounting for 61% and 35% of the variation respectively.

The rest of the paper is organized as follows. In the next section we explain the SSDI
determination process as it operates de jure and then in Section 3 we discuss past related
literature. We then implement an empirical model to estimate the contribution of demo-
graphics to acceptances at the vocational stage and how much demographics account for
variation in vocational acceptances across states in Sections 4 and 5. In Section 6 we used
our findings from Section 4 to assess how much changes in vocational demographics con-

tributed to the rise in SSDI rolls and provide projections. Finally, Section 7 concludes.



2 SSDI Determination Procedure

SSDI determination is a multi-staged, sequential process. The first stage determines an
applicant’s eligibility to claim disability benefits. In order to be eligible for SSDI benefits
the applicant must not be currently engaged in Substantial Gainful Activity (SGA), defined
in 2016 as having earnings greater than $1,130 per month. Furthermore, they must have
accumulated a sufficient number of Social Security work credits prior to the onset of their
disability. Social Security work credits are earned in accordance with an individual’s wages
or self-employment income. Up to four work credits may be earned per year with each credit
requiring $1,260 in wages or self-employment income annually in 2016. The required number
of work credits to be eligible for SSDI benefits increases with the applicant’s age until they
reach the age of 62, at which point they must have accumulated at least 40 credits over their
lifetime with 20 of those credits having been earned in the 10 years prior to the onset of their
disability.

Once an applicant has passed through the initial eligibility stage they move onto the
second stage of the SSDI determination process which concerns the severity of the applicant’s
medical condition. If the applicant is healthy enough to perform basic work-related tasks,
their application will be denied. Should an applicant’s medical condition be labeled severe
and be expected to last for at least one year or result in death, the condition is cross-
referenced with the SSA’s listing of impairments. If the applicant’s condition meets or is
equivalent to a condition on the listing of impairments their application will be accepted at
this stage. However, if the applicant’s condition is severe but does not meet or equal the
medical conditions on the list of impairments they move onto the third stage of the SSDI
determination process.

The third stage of the SSDI determination process considers the applicant’s vocational
ability to perform past or other work. At this stage applicants must also submit detailed
information concerning the requirements of their recent past work. The Disability Determi-
nation Service (DDS) first assesses an applicant’s Residual Functional Capacity (RFC)—the

work they are capable of despite their medical limitations. Given an applicant’s RCF and



details concerning their past work, the DDS determines if an applicant is capable of perform-
ing past work. If the applicant is found to be capable of doing past work their application
will be denied. If an applicant is found to be unable to complete past work as it is usually
done in the national economy, the DDS moves onto determining if the applicant can perform
any other type of work.

In order to determine if an applicant is capable of performing any other type of work, the
DDS first determines the applicant’s maximum sustained capacity for work based on their
RFC. An applicant’s maximum sustained capacity for work is classified as sedentary, light,
medium, or heavy/very heavy corresponding to the physical demands of the occupations
within each category. Applicants capable of heavy/very heavy work are typically found
not to be disabled earlier in the SSDI determination process. Using the wvocational grid,
their official guideline for determining the applicants maximum sustained work capacity,
the DDS makes a final disabled/not disabled determination based on the applicant’s age,
education/literacy, and work experience.

The vocational grid defines age categories at 18-44, 45-49, “approaching advanced age”
at 50-54, and “advanced age” at 55+. Older applicants are assumed to be limited in their
vocational adaptability and, as a result, are more likely to be labeled disabled at the voca-
tional stage relative to younger applicants. Education is broken down into three dimensions.
The first is formal education, grouped as less than high school, high school, or more. The
grid further divides individuals according to their literacy and ability to communicate in En-
glish. Finally, those with at least a high school education are divided between those whose
education would provide direct entry into a skilled occupation and those whose education
would not. An applicant’s work experience is classified as unskilled, semi-skilled, or skilled.
Skills are also labeled as either transferable or not transferable for those who performed
semi-skilled or skilled work in the recent past. For those capable of medium work only those
with the lowest education and skill set in the approaching advanced age and advanced age
groups are classified as disabled according to the vocational grid. Applicants with a lower
capacity to work, light or sedentary only, face additional restrictions and, as a result, are

more frequently accepted onto SSDI. We summarize the grid in Table 7.



3 Literature

Our paper belongs to an empirical literature assessing the rise in SSDI applications and
allowances over time. Our paper is distinguished from the existing literature by considering
the vocational aspects of the SSDI determination process as discussed in Section 2. Specifi-
cally we use the explicit structure of the vocational grid to guide our decomposition of the
rise in total and vocational SSDI allowances. This has important implications for a number
of structural investigations of Disability Insurance, such as Kitao (2014), Li (2015) and Low
et al. (2015), who all richly model the way economic concerns affect the household side of the
application decision. Michaud and Wiczer (2016), to our knowledge, is the only structural
treatment that puts together both sides, household and SSDI, to consider how vocation not
only affects individuals’ earnings risk, but also affects the probability an individual’s SSDI
claim is accepted.

Rupp and Stapleton (1995) found that SSDI applications are countercyclical. They fur-
ther documented that the business cycle’s impact on allowances is less pronounced than it
is for applications. Lindner and Burdick (2013) extended this work by exploring the de-
mographics of the applicant pool over the business cycle. They found that the applicant
pool contains more individuals with marginal to moderate health problems when the un-
employment rate is high relative to periods of low unemployment. Furthermore, nearly the
entire increase in SSDI applications and allowances surrounding high unemployment peri-
ods are either initially denied at the eligibility stage or accepted/rejected at the vocational
stage. While a business cycle analysis is outside of the scope of this paper, our findings
provide valuable insight into the relationship between demographics and SSDI outcomes at
the vocational stage.

The methodological approach used in this paper is most similar to Liebman (2015).
Liebman analyzes the impact of an ageing population, SSDI eligibility, and changes in the
health of the beneficiary population on total SSDI allowances from 1985 to 2007. He finds
that SSDI allowances increased as the baby-boomer generation entered peak SSDI ages

(50-64). In this paper we provide a more nuanced look into how age demographics affect



total and vocational SSDI allowances and denials. In the late 1980s legislative changes
increased SSDI allowances through the early 1990s. Furthermore, the rise in the female
labor-force-participation rate increased the SSDI eligibility among women during the 1990s
raising SSDI allowances. Lastly the fall in mortality rates among SSDI beneficiaries slightly
increased the number of individuals receiving SSDI benefits. Our paper extends the analysis
to better match the SSDI determination process by including educational attainment and
occupational factors.

Coe et al. (2011) explores the determinants of intra-state and inter-state variation in
SSDI application rates. They find that an increase in the share of a population with less
than a high school education, or a post-graduate education, lowers the SSDI application rate
while the share of a state’s population with “some college” is positively correlated with the
application rate. We confirm the result that high-school education lowers applications. We
further analyze the relationship between educational attainment and SSDI allowances and
denials at the vocational stage. Our findings show increased high-school attainment does not
impact the awards per capita with vocational considerations, but greatly increases denials

per capita with vocational considerations.

4 Vocation-Related Demographics and Award Rates

In this section we estimate how vocation-related demographics affect SSDI applications, al-
lowances, and denials. We construct a unique state-level panel from 2001-2015 that contains
information on states’ demographic and SSDI program characteristics (see Appendix B for
details). Using pooled OLS, we estimate the effect of a set of state demographics on their
respective SSDI vocational acceptances, vocational denials, total applications, and total de-
nials. Data availability restricts our sample for the vocational stage estimations to 2001-2003,
2010, and 2012-2015 for allowances and 2003-2004, 2010, 2012-2013, and 2015 for denials.
Allowances and denials are in terms of incidents per 100,000 individuals in the state’s
working-age-population (18-64). Our set of state-level demographic controls consist of the

cross-product of age, education, and occupation. Guided by the vocational grid break points,



we partition the population in three age groups, those aged 18-54, 55-59 and 60-65.1 We
further partition the later two groups for which vocational consideration are most relevant
by education and occupation. We distinguish between those individuals with less than a high
school education, those who completed high school but have no college, and those with at
least some college. The final demographic characteristic concerns the within age-education
mix of occupations. We include regressors for those with more than a high school education,
split by age group, and leave individuals aged 18-54 as the reference group.

We group occupations into three categories in the spirit of Autor et al. (2003). We use
the Bureau of Labor Statistics Standard Occupational Classification (SOC) scheme to define
occupations (SOC 1-16). The first group includes those occupations that entail cognitively
intensive tasks. These included occupations in managerial, professional, sales, clerical, and
administrative professions (SOC 1-4). The second group includes service related occupations
that entail manual but non-routine work (SOC 5-9). The final group includes occupations
that entail routine manual labor, such as those working in agriculture, construction, pro-
duction, and manufacturing (SOC 10-16). This grouping of occupations is appropriate as
the type of tasks necessary to work in an occupation are taken into consideration when de-
termining a SSDI applicant’s “maximum sustained work capability”, and ultimately their
allowance or denial status at the vocational stage.

Our main regression results in Table 5 of Appendix A. It takes the form:

Y, = Z Bi.;x Education; x Occupationj x Age, + residual
ivjit
where Y is the state-level data on vocational acceptances, vocational denials, total applica-
tions, and total denials. The regressors are the fraction of the population in each demographic
bin. Its coefficients, 3; ;x, are used to compute the contribution of demographic and occu-
pation groups on vocational acceptances, vocational denials, total applications, and total
denials. To summarize the results, Table 1 shows the marginal effects per 100 individuals as

well as the total effect of each group within the population. Table 2 further breaks this out

!The SSA labels 55-59 “approaching advanced age” and 60-64 as “advanced age.”



by occupation.

We find that it is not just the individuals with the least vocational capacity—the oldest
and least educated—who are driving vocational acceptances. Instead, the slightly younger
individuals, aged 55-59, have the largest effect on vocational acceptances. The estimated
coefficients imply that increasing the state’s share of 55-59 year-olds without a high school
degree by 100 people would add 3.87 vocational acceptances; adding 100 with a high school
degree would add 0.48. In contrast, the effect of adding 100 additional 60-64 year-olds with
and without a high school degree is an additional -0.18 and 0.47 vocational allowances.
Critically when evaluating the contribution of each demographic group, the relative size
of the groups partially mitigates the effects on a per-person basis. For example, 55-59
year-olds with a high school education make up 3.1% of the population, whereas 55-59 year-
olds without a high school degree make up 0.6% of the population. The same is true for
individuals with and without high school degrees aged 60-64, who make up 2.1% and 0.45%

of the population respectively.

Table 1: Demographic Contribution to SSDI Awards

Marginal Effect of 100 Individuals Total Effect
Vocational: Total: Vocational: Total:
Accept Denial Application Denial | Accept Denial Application Denial
55-59
Total | 0.28 0.06 0.79 0.51 | 29,705.58 315.77 84,308.03 5,424.18
less than HS | 3.87 9.48 19.65 14.77 | 22,647.39 58,936.20 115,137.84  86,532.60
HS | 0.48 2.33 4.92 3.94 | 15,315.19 65,207.59  155,739.59  124,814.50
60-64
Total 0.14 -0.24 0.59 0.64 | 10,981.47 -1,756.05 47,219.42 5,165.78
less than HS 0.47 5.56 -1.21 -1.16 | 1,977.79 27,829.88  -5,089.41 -4,879.92
HS -0.18 -1.34 0.70 0.52 | -3,974.15 -26,119.52  14,958.27 11,110.12

Marginal Effects are the contribution of an additional 100 individuals.
Total Effects are the marginal effect times the size of the demographic in 2010-15.
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Table 2: Occupation Contribution to SSDI Awards

Marginal Effect of 100 Individuals Total Effect
Vocational: Total: Vocational: Total:
Accept Denial Application Denial | Accept Denial  Application  Denial
55-59; <HS
SOC 1-4 | -4.47 -3.03 1.10 297 | -5,552.91  -394.15 1,360.72 368.08
SOC 5-9 | 5.62 3.07 14.19 7.61 10,762.93 582.98 27,170.66 1,457.33
SOC 10-16 | 6.43 18.95 31.96 25.20 | 17,437.37 5,704.79  86,606.45  6,827.85
55-59; HS
SOC 1-4 | 2.22 4.37 4.31 3.37 | 32,593.21 5,833.36  63,193.96  4,941.81
SOC 5-9 | -0.67 -4.85 2.68 0.75 -3,899.57 -2,379.64  15,570.15 432.33
SOC 10-16 | -1.19 3.11 6.87 6.34 | -13,378.45 3,067.04  76,975.48  7,107.31
60-64; <HS
SOC 1-4 | 1.83 -2.69 13.25 8.74 1,640.86 -303.86 11,898.22 784.74
SOC 5-9 | -0.68 6.51 -16.60 -15.93 | -1,024.41  1,021.78  -25,077.02 -2,406.67
SOC 10-16 | 0.74 8.95 4.42 6.20 1,361.35  2,065.06 8,089.39 1,133.94
60-64; HS
SOC 1-4 | 2.92 2.03 9.63 5.86 | 30,285.75 1,934.09  99,932.09  6,080.30
SOC 5-9 | -2.20 0.36 -6.36 -3.46 | -9,534.35 131.65 -27,543.72  -1,498.51
SOC 10-16 | -3.56 -7.61 -8.27 -5.00 | -24,725.55 -4,677.70 -57,430.11 -3,470.78

Marginal Effects are the contribution of an additional 100 individuals.

Total Effects are the marginal effect times the size of the demographic in 2010-15.

SOC 1-4 are managerial, professional, sales, clerical, and administrative; SOC 5-9 are service & manual non-routine;
SOC 10-16 are routine manual labor including agriculture, construction, and production.

The slightly younger individuals aged 55-59 also drive total applications while the oldest
individuals aged 60-64 play a smaller role. Marginal effects for total applications and total
denials are shown in Columns (3) and (4). We calculate that adding 100 additional 55-59
year-olds without a high school degree to the population would add 19.65 total applications;
adding 100 with a high school degree would add 4.92. The effect of adding 100 additional
60-64 year-olds with and without a high school degree is an additional 0.70 and -1.21 total
applications respectively.

Why is it that the oldest group has a smaller total affect on applications and vocational
awards than the slightly younger group? The most obvious answer is that the new-award
rate peaks for individuals in their mid-50s and these workers are particularly sensitive to

economic conditions making them more likely to apply for SSDI, ultimately resulting in a
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portion of them being accepted at the vocational stage. This interacts with the limited
time period of our panel, which is heavily influenced by the Great Recession; we were only
given data access to 2003 and 2010 onward. In this period the employment situation may
have been especially bad for the 55-59 year-old demographic without tertiary education,
resulting in more applications from those on the margin of applying for SSDI. The increase
in applications from the 55-59 year-old demographic without a tertiary education resulted
in an increase in both total and vocational denials. Moreover, the high application rate
also spilled over into vocational acceptances which also increased among this age-group, and
especially among those without a high school education. This is again consistent with the
structure of the vocational grid and the findings of Lindner and Burdick (2013) in which the
applicant pool surrounding recessions contain more individuals with more mild to moderate
heath problems relative to normal economic times. These are the individuals whose final
SSDI determinations are based on vocational factors.

The differences across occupations bolsters the story that economic circumstance play a
roll driving both application behavior and vocational allowances. Occupations 10-16, which
are tightly tied to the manufacturing industry, have both higher acceptance and denial rates
at the vocational stage for the 55-59 year-olds with less than a high school education. This
can be due to the occupation’s economic circumstances, which are driving higher application
rates for those with and without qualifying conditions. Duggan and Autor (2006) provide a
rationale for this behavior. They find high application rates in areas that have experienced
“trade-shocks,” defined as high job displacement from foreign manufacturing competition.
Our evidence shows that vocational considerations are key for this corresponding demo-

graphic group.

5 Vocation-Related Demographics and Trends in Awards

In this section, we isolate the contribution of changing demographics to the trend in national
award rates. We hold fixed the marginal contribution of each group using the coefficients

from our regression in Table 5 and then vary the composition of each demographic factor.
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This exercise shows that the changing age structure has contributed to the rise of total de-
terminations and vocational awards. The within-age education and occupation composition,
on the other hand, subtracts from both the number of total determinations and vocational
awards. The majority of the rise of vocational awards cannot be attributed to compositional
change of the demographic groups.

Our demographics in this section will be broad categories, age, education, and occupa-
tions. So, to extract the marginal effect of a broad demographic group from the specification
of Table 5, we integrate over component groups. For example, the contribution of the group
of high school graduates age 60+ in production related occupations is given by their pop-
ulation size multiplied by the single coefficient on that variable. The contribution of the
group of age 60+ is given by the sum of the combination of the education and occupation
subgroups in that broader demographic.

We begin by predicting the total determination and vocational award rates using the true
demographics in 1985 and adjusting the estimate by a constant to hit the exact level. From
here, we calculate the counterfactuals shown in Figures 3 and 4. Details of our methods are in
Appendix C. First, we predict the time series from 1986-2014 as though only the age structure
of the economy had changed. More precisely, we feed-in changes in the size of the population
aged, 18-54, 55-60, and 60-64, but we keep the education and occupation composition within
each group fixed at its 1985 level. This is the line labeled “Contribution of Age.” The next
prediction incorporates the observed changes in education within these groups in addition
to the change in size across age groups. This is the line labeled “+ Education.” Finally, we
show the full prediction incorporating actual changes in all demographics we consider. This
is the final line labeled “4 Occupations.” Figure 3 applies this methodology to vocational

acceptances and Figure 4 applies this methodology to total determinations.
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14



Overall, we find no demographic change accounts for more than 16.5% of the rise in
the vocational acceptance rate. In fact, the contribution of changing age shares alone does
not increase the vocational acceptance rate until the year 1995. This may help explain
the slow-down in the rise of the vocational acceptance rate during the 1990s. The same
story holds for the impact of ageing on total determinations, accounting for 18.5% of the
increase. When we turn our attention towards the contribution of education we find that the
increased education of the population lowers the total determination rate. In fact, it more
than cancels out the effect of the ageing of the population. Increased high-school attainment
has also diminished the per-capita incidence of awards with vocational considerations. This
is consistent with Table 1, which shows the high school educated have a lower acceptance
ratio at the vocational stage than those without a high school degree. This is evidence that
SSA vocational-grid rules are operating as they were intended; they are more stringent for

the more educated at the vocational stage.
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Figure 5: The population shares within each occupational grouping.

The changing occupational structure of the population is working against the rise in both
the vocational acceptance rate and total determination rate. Figure 5 shows the share of
the working-age-population within each of our three occupational groups: (1) SOC 1-4, (2)
SOC 5-9, and (3) SOC 10-16. Highly skilled professional, managerial, and service related
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occupations have been increasing while manufacturing and production related occupations
have fallen. As discussed in section 4, the manufacturing and production related occupations
are the most influential for SSDI rates. Fewer workers in these decaying occupations should
result in fewer workers applying for SSDI and being accepted at the vocational stage.

We explained in our discussion of the regression results that the contribution of any age
cross education group depends on the occupational composition within that age group; the
marginal effect of an additional individual; and the size of the group within the population.
Figures 6 and 7 show the total estimated contribution of each disaggregated demographic
group to the trends in new vocational awards and total determinations, respectively. They
show that the most important group, those individuals aged 55-59 without a high-school
degree, are predicted to contribute less to both total determinations and vocational award
rates over time. This is primarily because the group is shrinking. The share of the population
in the group fell from 1.7% in 1986 to 0.6% in 2015. The occupational composition within
the group changed only slightly from 55% in manufacturing occupations in 1986 to 50% in
2015. Also of note is the fact that individuals in the same age group (55-59) but with a
high school degree are predicted to increase their contribution to the total determinations,
but not to vocational awards. Instead, we see this group contributing to the rise in total
and vocational denials. This comes through the expansion of the size of the group, which
increased from 2.5% to 3.3% of the population from 1986 to 2015, and because the share of
workers within the group working in manufacturing occupations expanded from 14% to 30%
over the same time period. The fact that they contributed more to the total determinations
than vocational awards is consistent with the design of the vocational grid. Although this
group has been growing over time, individuals with more education should be less likely to

receive vocational awards.
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Figure 7: The contribution of disaggregated demographic groups to total determination
trends.
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If changes to the educational and occupational composition predict that application rates
and vocational awards should have fallen, why then have they expanded instead? The rise
is due to the behavior of individuals within our demographic cells—their probability of
applying—has changed over time. With state-level data alone, which is all that is available
for the longer sample, we can not extract the change in applicant quality by demographic.
This prevents us from distinguishing between a general increase in applications of lower
quality or a particular group driving the trend. Some is likely due to the particular time
period over which our regressions are estimated. From 2010-2015, they are heavily influenced
by recessionary years. We found individuals in occupations that are in long-term decline, the
production occupations (SOC 10-16), were most likely to apply and to receive a vocational
award (Table 2). Our decomposition assumes this to have always been the case historically.
Then when we perform the counterfactual accounting exercise, we naturally predict falling
application and award rates as these occupations shrink. Probably, the application and
award rates for these groups grew during the recessionary period relative to historic rates
and this biases our exercise.

Finally, we conclude this section with a note on SSDI denial rates. Figure 1 depicts total
SSDI applications, denials, and denials made at the vocational stage. The difference between
denials and denials at the vocational stage captures those denials based on eligibility and/or
a failure to meet the SGA requirement. Notably, we see a substantial increase in denials of
all types beginning around 2000. This may reflect an increase in applications that do not
meet the basic eligibility requirements or an increase in the general health of applicants, a

possible result from the two recessions contained within these years.

6 Cross-State Variation in Vocational Awards

We have provided evidence that the four-fold increase in vocational acceptances per insured
individual at the national level can only be partially accounted for by key vocational grid
related demographic factors. Two explanations remain to account for the residual. First,

there are vocational grid-related demographic factors that we did not consider. These in-
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clude literacy and English-proficiency. The second explanation is a change in the incidence
rate while holding demographic factors constant. The incidence rate of vocational accep-
tances per working-age-population is the cumulation of each stage in a three-step process.
2 The first step is the total determinations per working-age person in a given year. To-
tal determinations reflect the application propensity of the population. The second step is
the share of determinations made at the vocational stage. This reflects either a change in
the de facto implementation of the SSA rules or a change in the health composition of the
workers that apply. If applicants become marginally more healthy—that is, they maintain a
work-limiting disability but do not satisfy “meets” or “equals” requirement for key medical
decisions—then, a larger share will pass to the stage where vocational factors are considered.
The third step is the acceptance rate conditional on passing to the vocational stage. This
reflects again either a change in de facto implementation of the SSA rules or a change in
the composition of the workers that apply. However, this time the relevant compositional
change relates to vocational factors, not the health composition of the applicants as in the
previous stage.

Table 8 in Appendix A shows that variation in total determinations (roughly total appli-
cations) per 100,000 people in the working-age-population differs substantially across states.
The national mean is 988 and the standard deviation across state is 293. States above the
national average are primarily states along the Rust Belt, Lower Midwest, and in the South-
east. Differences in total acceptances are mitigated by differences in the acceptance rate.
The standard deviation in total acceptances is 85. If states only differed in determinations
per working-age-capita, and had the same total acceptance rate equal to the national av-
erage, the standard deviation would be 100.5. This is because states’ acceptance rates are
negatively correlated with determinations per working-age-population (coefficient of corre-
lation is -0.46). The vocational acceptances go in the opposite direction, but not by much:
the actual standard deviation is 60 and the standard deviation with a fixed vocational ac-

ceptance rate is H4. Together these facts suggest that states with disproportionably high

2For our aggregate analysis we use disability awards per insured, but we do not have access to this data
at the state-level at the time of writing.
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application rates screen out applicants before the vocational stage. That is, a share of the
additional applicants do not meet requirements based on either substantial gainful activity
or work-limiting disability. The final two columns show variation in how many applicants
reach the vocational stage and how many within the group that reach the vocational stage
are accepted.

In Table 9 of Appendix A, we isolate the various sources of vocational acceptances in
individual states. The exercise we perform is as follows. The actual vocational acceptances

for state s can be expressed as the following product:

Vocational accept, = Total Determ., x % Determ. with Voc Considerationg

x % of Determ with Voc Considerations Allowed,

To construct counterfactual vocational acceptances, we set two of three of the variables on
the right-hand side to the national average thus allowing only one to differ across states. For
example, in “Accept Rate at Voc. Stage” column, we allow only the conditional acceptance
rate at the vocational stage to differ across states:

—

Vocational accept, = Total Determ. x % Determ. with Voc Consideration

X% of Determ with Voc Considerations Allowed,

This suggests which stage contributes most to individual state outcomes. For example,
Alabama’s high vocational acceptance rate is driven by high total determinations whereas
Louisiana’s is equally attributable to both a high level of total determinations and a high
conditional acceptance rate at the vocational stage. In states with acceptance rates below
100: Arizona, Hawaii, and Utah; all three factors must be working together.

To aggregate the information in Tables 8 and 9, we statistically decompose the overall
variance in total vocational acceptances. Let Y be total vocational acceptances and X; for
7 =1,2,3 correspond to each of the components on the right hand side of Equation 6.1. First
take a log transformation: (n(Y) = Z;’:l In(X;) and re-label in(Y) =Y and In(X;) = X;.
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Then write the variance as:

3
Var(Y) =) _Var(X;) + 2[Cov(X1, X3) + Cov(X1, X3) + Cov(Xs, X3)]
j=1

Table 3: Covariance Matrix- percent contribution to Vocational Awards variance.

Total ~ Determ w/ % Determ w/ Voc
Determ  Voc Consider Consider Accpeted

Total Determ 60.9%
Determ w/ Voc Consider 6.2% 6.9%
Determ w/ Voc Consider accepted | -8.1% -1.0% 35.2%

Table 3 shows the percent contribution to the variance of log total acceptances of each
factor in Equation 6.1. The variance of log total acceptances is 0.136. Variance in total
determinations is the largest factor increasing the variance of total vocational acceptances.
It alone would predict 61% of the total variation. The conditional acceptance rate at the
vocational stage would contribute another 35% of the variance. The key mitigating factor
is that the conditional acceptance rate is negatively correlated with the other two factors.

This reduces the final total variance by 9%.

Table 4: Correlation Matrix

Total ~ Determ w/ % Determ w/ Voc
Determ Voc Consider Consider Allowed

Total Determ 1
Determ w/ Voc Consider 0.1512 1
Determ w/ Voc Consider Allowed | -0.0872 -0.341 1

The correlation matrix in Table 4 shows that states that have more applicants reaching
the vocational stage are more likely to reject applicants at that stage. What we cannot tell
from this decomposition is whether this negative correlation is a result of individuals with
different health and vocational factors applying in high vocational acceptance states or if it

is a difference in how the rules are applied.
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7 Conclusion

In this paper we investigated the role of vocational considerations in SSDI allowances. We
find the 55-59 year-old demographic is an important driver of awards, but also of denials,
through their high application rates. Attainment of a high school degree lowers awards both
through lower application rates and a higher rate of denial at the vocational stage. This
is inline with the de jure objective of the vocational grid in the SSDI award process. The
vocational grid also treats occupations in an interesting way. Workers in their 50s in service
or production sectors drove the incidence of awards with vocational considerations, but they
also contribute greatly to overall applications and awards at the medical stage.

When we consider the variation in the SSDI program across states we find that the varia-
tion in total applications is the largest contributor to the variation in vocational allowances.
Moreover, states with a high number of applications typically exhibit lower overall allowance
rates but higher vocational allowance rates, suggesting that these high application states
screen out applicants prior to reaching the vocational stage of the SSDI determination pro-
cess. However, the correlation between the conditional vocational allowance rate and the
number of applications with vocational considerations is negative. Without micro-level data
we are unable to determine if this is because of changing health and vocational factors among
those that apply in high vocational acceptance states or the way in which states apply the
vocational grid’s rules.

A key limitation of our analysis is that we were only supplied state-level data on vocational
acceptances and denials for 2010-2015 from the SSA. This means that our inference on the
correlation between demographics and the role of vocational consideration in the SSDI award
process was limited to a potentially non-representative, recessionary, period. Complete data
from state reports of Form 831 starting in the mid-1990s would allow a more accurate
understanding of how demographic composition factors into SSDI outcomes. Further, and

potentially even more interesting, researchers could see how these relationships have changed.
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A Additional Figures

Table &: State Variation in Allowances

State Mean 2010-2015
Determ. Allow Vocational Determ. % Allow of
Allow at Voc Stage Voc Determ.
Alabama 1,673 o915 325 60.0% 32.2%
Alaska 680 306 161 58.2% 42.7%
Arizona 720 199 85 54.7% 23.3%
Arkansas 1,618 513 304 59.0% 32.8%
California 706 233 123 57.7% 30.8%
Colorado 721 235 104 57.6% 24.7%
Connecticut 817 259 125 51.5% 29.6%
Delaware 984 354 183 61.5% 31.0%
D.C. 1,009 372 207 62.1% 33.7%
Florida 1,172 341 171 60.6% 24.6%
Georgia 865 239 112 58.3% 21.0%
Hawaii 652 227 67 50.8% 20.5%
Idaho 1,011 340 195 60.2% 32.1%
Illinois 799 271 121 54.0% 28.5%
Indiana 1,216 397 176 55.8% 26.1%
Towa 875 319 188 62.9% 33.7%
Kansas 684 251 117 57.6% 30.2%
Kentucky 1,495 410 238 64.2% 25.4%
Louisiana 1,192 441 246 56.4% 38.4%
Maine 1,137 369 185 53.6% 31.1%
Maryland 836 280 110 50.6% 25.9%
Massachusetts 936 384 220 56.0% 41.1%
Michigan 1,129 378 203 67.6% 29.5%
Minnesota 770 267 140 68.9% 26.2%
Mississippi 1,595 428 217 54.5% 25.3%
Missouri 1,378 489 267 54.8% 36.2%
Montana 857 312 164 65.7% 30.3%

Continued on next page
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Nebraska 798 302 170 64.7% 33.7%
Nevada 709 258 130 56.9% 32.7%
New Hampshire 994 484 241 54.8% 45.0%
New Jersey 830 368 225 59.5% 46.0%
New Mexico 734 255 135 57.7% 32.3%
New York 902 353 227 63.5% 40.2%
North Carolina 1,227 337 202 61.3% 27.6%
North Dakota 668 279 118 56.1% 32.3%
Ohio 1,085 375 205 63.9% 29.4%
Oklahoma 1,235 380 207 63.5% 26.5%
Oregon 973 323 200 63.6% 32.4%
Pennsylvania 1,074 373 228 65.5% 33.5%
Rhode Island 1,167 405 216 56.7% 33.3%
South Carolina 1,190 363 214 63.8% 28.7%
South Dakota, 760 307 142 57.4% 33.1%
Tennessee 1,306 338 174 57.2% 23.8%
Texas 950 323 173 52.1% 35.2%
Utah 587 201 85 59.9% 24.2%
Vermont 977 402 233 63.1% 37.5%
Virginia 775 292 152 61.5% 32.9%
Washington 938 354 233 64.8% 39.6%
West Virginia 1,493 420 249 67.8% 23.9%
Wisconsin 822 299 134 63.0% 27.9%
Wyoming 647 338 194 61.6% 50.4%
Total 988 338 181 59.5% 31.5%
Std. Deviation 293.3 85.3 60.3 5.58 6.86

Per 100,000 aged 18-64 population

Table 9: Predicted Allowances

State Vocational | Predicted Vocational Allowances
Allowances

Allow Rate Determ. at Total

at Voc. Stage Voc. Stage Determ

Alabama 325 189 187 314
Alaska 161 251 181 128
Arizona 85 137 170 135
Arkansas 304 192 184 304
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California
Colorado
Connecticut
Delaware
D.C.

Florida
Georgia
Hawaii

Idaho

Illinois
Indiana

Towa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

123
104
125
183
207
171
112

67
195
121
176
188
117
238
246
185
110
220
203
140
217
267
164
170
130
241
225
135
227
202
118
205
207
200
228
216
214
142
174
173

85

181
145
174
182
198
144
123
120
188
167
154
198
178
149
226
183
152
242
173
154
149
213
178
198
192
265
271
190
236
162
190
173
156
191
197
196
169
194
140
207
142

180
179
160
192
193
189
182
158
188
168
174
196
179
200
176
167
158
174
211
215
170
171
205
202
177
171
185
180
198
191
175
199
198
198
204
177
199
179
178
162
187

133
135
153
185
189
220
162
122
190
150
228
164
128
281
224
213
157
176
212
145
299
259
161
150
133
187
156
138
169
230
125
204
232
183
202
219
223
143
245
178
110
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Vermont 233 220 197 183
Virginia 152 193 192 146
Washington 233 233 202 176
West Virginia 249 141 211 280
Wisconsin 134 164 196 154
Wyoming 194 296 192 122
Total 181 185 185 185
Std. Deviation 60.3 40.3 17.4 55.1

Per 100,000 aged 18-64 population
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Voc. acceptance Voc. denial Tot. applications Tot. denial

(1) (2) (3) (4)

<HS, 60-65 1827 -2690 13248 8737
(2755) (7111) (8095) (6576)
<HS, 55-59 -4474 -3030 1096 2965
(2730) (7702) (8794) (6992)
HS, 60-65 2918*** 2033 9628*** D8H8***
(765) (1959) (2531) (2046)
HS, 55-59 2222%** 4366* 4307 3368
(668) (2363) (2560) (2100)
>HS, 60-64 236 -464 681 828
(278) (657) (797) (633)
>HS, 55-59 -120 -1991*** -2704*** =227
(268) (730) (829) (668)
SOC 5-9, <HS, 60-65 -678 6510 -16595 -15927
(3804) (10480) (11861) (9681)
SOC 10-16, <HS, 60-65 744 8945 4423 6200
(3564) (9177) (10855) (8800)
SOC 5-9, HS, 60-65 -2200 356 -6356 -3458
(1817) (4782) (6029) (4746)
SOC 10-16, HS, 60-65 -3559*** -7609** -8267* -4996
(1319) (3336) (4293) (3387)
SOC 5-9, <HS, 55-59 5620 3075 14187 7609
(3885) (11990) (11490) (9181)
SOC 10-16, <HS, 55-59 6435** 18951** 31959 25196***
(3132) (8910) (10817) (8564)
SOC 5-9, HS, 55-59 -672 -4846 2684 745
(1448) (4306) (5157) (4260)
SOC 10-16, HS, 55-59 -1194 3111 6872* 6345**
(1024) (3398) (3776) (3073)
Constant 6™ 359 584> 338
(17) (52) (57) (45)
Observations 408 306 765 765
R? 0.153 0.275 0.294 0.292
Standard errors in parentheses
* (p<0.10), ** (p<0.05), *** (p<0.01) 28

Table 5: The estimated effect of state-level demographic composition on acceptance and
denial rates. Columns (1) and (2) estimate allowances and denials on vocational criteria.
Columns (3) and (4) estimate total applications and denials.
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Table 7: Condensed Vocational Grid- Capability for Unskilled, Sedentary
Work
‘ Age ‘ Education ‘ Work Experience ‘ Decision
504 | < High School Unskilled Disabled
< High School Skilled, not transferable | Disabled
< High School Skilled, transferable Not Disabled
High School or more | Unskilled Disabled
High School or more | Skilled, not transferable | Disabled
High School or more | Skilled, transferable Not Disabled
45-49 | Illiterate/no English | Unskilled Disabled
< High School Any Not Disabled
High School or more | Any Not Disabled
‘ 18-44 ‘ Any ‘ Any Not Disabled

Full grid: Appendix 2 to Subpart P of Part 404 of Code of Federal Regulations
“Individuals approaching advanced age (age 50-54) may be significantly limited
in vocational adaptability if they are restricted to sedentary work.”
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Supplemental Appendices

B Dataset Construction

Social Security Advisory Board Chartbook (accessed 9/14/2016). National-level time
series (1985-2012) of the following variables: Total DI applications, awards, awards per
insured population, initial denials by basis for decision, and initial acceptances by basis

for decision. From http://www.ssab.gov/Disability-Chartbook-Index/

Social Security Advisory Board By direct correspondence provided us with state-level
data on initial denials by basis for decision and initial acceptances by basis for decision

for select years spanning 1998-2003, 2010-2013.

Social Security Administration By Freedom of Information Act request, provided us
directly with state-level counts of awards and denials by basis of decision for F'Y 2014

and 2015.

Current Population Survey University of Minnesota’s IPUMS-CPS database was used
to generate state and national level demographic and occupation related variables from

1980-2015.

B.1 Dependent Variable Construction

The four dependent variables are all expressed as the number of incidents per 100,000 in-
dividuals in a state’s working-age-population (18-64). The working-age-population itself is
estimated from CPS data using person-level weights (wtsupp) and adjusting for the 2014
ASEC sample.

Vocational Allowances per 100k Working-Age-Population at the state level we have
the total number of allowances from 2001-2015. We obtain the total number of al-

lowances made at the vocational stage by multiplying the total allowances by the



fraction that are made at the vocational stage, which we have for the following years:
2001-2003, 2010, and 2012-2015. Finally the number of vocational allowances is ex-

pressed in terms of allowances per 100,000 in the states’ working-age-population.

Vocational Denials per 100k Working-Age-Population at the state level we have the
total number of denials from 2001-2015. We obtain the total number of denials made
at the vocational stage by multiplying the total denials by the fraction that are made
at the vocational stage, which we have for the following years: 2003-2004, 2010, 2012-
2013, and 2015. Finally the number of vocational denials is expressed in terms of

denials per 100,000 in the states’ working-age-population.

Total Allowances per 100k Working-Age-Population at the state level we have the
total number of allowances from 2001-2015. The number of total allowances is ex-

pressed in terms of allowances per 100,000 in the states’ working-age-population.

Total Denials per 100k Working-Age-Population at the state level we have the total
number of denials from 2001-2015. The number of total denials is expressed in terms

of denials per 100,000 in the states’ working-age-population.

B.2 Independent Variable Construction

The independent variables used in this paper divide people by (1) age, (2) education, and
(3) occupation. Individuals are grouped according to their age. Bins were chosen to be
consistent with the age related guidelines in the vocational grid: 18-44, 45-54, 55-59, 60-65.

We assign individuals into one of three education bins:
Less than High School includes all individuals that did not complete the 12th grade.
High School includes all individuals that completed the 12th grade.

More than High School includes all individuals that complete at least some college.



The education and age bins are combined to generate 12, mutually exclusive, education-age
cells (Jaeger (1997)).

The CPS contains information regarding an individual’s occupation classification fol-
lowing the Census Bureau’s 1990 occupational classification scheme (0cc90). We aggregate
occupational classifications by assigning each individual to one of sixteen occupational bins
consistent with the Standard Occupational Classification (SOC) scheme developed by the

Bureau of Labor Statistics:

SOC 1 Managerial (002<0cc90<38)

SOC 2 Professional (042<0cc90<236)

SOC 3 Sales (242<0cc90<286)

SOC 4 Clerical, admin (302<0cc90<390)

SOC 5 Service: clean/maint (402<0cc90<408)
SOC 6 Service: protect (412<occ90<428)

SOC 7 Service: food (432<occ90<445)

SOC 8 Service: health (444<o0cc90<448)

SOC 9 Service: personal (447<0cc90<470)
SOC 10 Farm, fish, forest (472<0cc90<500)
SOC 11 Mechanics (502<0cc90<550)

SOC 12 Construction/extractors (552<0cc90<618)
SOC 13 Precision production (632<0cc90<700)
SOC 14 Operators: machine (702<o0cc90<800)
SOC 15 Operators: transport (802<0cc90<860)
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SOC 16 Operators: handlers (862<0cc90<890)

We further consolidate occupational classifications into three groups: (1) SOC 1-4, (2) SOC
5-9, and (3) 10-16. The occupations were grouped according to their similarity in daily
activities on the job. The first grouping contains occupations in which cognitively intensive
tasks must be performed. The second group contains service jobs that require non-routine
but manual work. The third and final group contains occupations in which the majority
of tasks being performs ar routine and manual. The type of tasks necessary to work in an
occupation are taken into consideration when determining a SSDI applicant’s "maximum
sustained work capability”, and ultimately their allowance or denial status at the vocational
stage. This grouping scheme is similar to those employed by Autor et al. (2003).

We cross the three occupational bins with the age and education bins to create 36,
mutually exclusive, occupation-education-age bins. Once an individual is assigned to their
respective demographic and occupational bins the sample is collapsed to form a state-level
panel using person-level weights (wtsupp). State-level demographic and occupational vari-
ables represent the share of a state’s working-age-population meeting the bins’ conditions.

At the national level we follow the same procedure above to construct occupational bins;
however, we clean the micro-data on wages, weeks worked in the past year, and usual hours
worked per year before aggregating to the national level. We omit all observations in which an
individual worked fewer than 50 weeks in the past year, usually worked fewer than 30 hours
per week, and/or made less than $7,000 (in 2000$) (which approximates the annual earnings
of a minimum wage, full-time, employee in 2000). We further exclude the self-employed and
military personnel. We aggregate to the national level using person-level weights (wtsupp).

Two alternative SOC groupings were considered for robustness purposes. The first sorted
occupations according to the national growth or decay of occupation’s share of total employ-
ment from 1990-2015: (1) growth SOC 1,2,7, and 8, (2) stable SOC 3,5,6,9,10, and 15, and
(3) decay SOC 4,11,12,13,14, and 16. The second grouping sorted occupation according to
the share of workers in that occupational category with more than a high school education:
(1) high education SOC 1-4, (2) moderate education SOC 7,9,11,12,14, and 15, and (3) low
education SOC 5,6,8,10,13, and 16. Regardless of which grouping is used, the qualitative
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results regarding demographics remains un-changed. Our preferred grouping performs mod-
erately better in terms of fit (adjusted r-squared). This is not surprising when using DI
determinations as our dependent variable which have more to do with a worker’s ability to
perform work similar to past jobs or to be retrained for other available jobs in the economy
than it does with the health of an occupation at the national level or an individuals level of

formal schooling.

C Prediction of the Aggregate Trend

Aggregate trends in each (i) vocational awards per insured; and (ii) conditional vocational

award rates; were predicted as follows:
e Actual Trends. Calculated directly from reported data.

e Predicted by change in age structure alone. For each age-sex cell, calculate the
share in each education group for the time period 1985-89. Mathematically, for each

a, s, e:
1989

7Ta e,s
pea,s) = Y (w2 /5)
t=1985 2 Taes(t)
Re-weight the time series of cells to keep education shares within age-sex groups fixed,
for t = 1990—:
Faes(t) = Taes(t) * _felass)

ZE Tra,e,s (t)

Project time series by multiplying the estimated contribution f,. s of each cell a,e, s
to the time series by the education-constant adjusted weights 7, . +(t) and sum over
the cells. Next solve for a constant factor v such that when we rerun the previous with

VBae,s, We exactly match the average 1985-89 aggregates.

T(t) = ZfYﬁa,e,sﬁa,e,s@)

a,e,s



e Predicted by change in age and education. Repeat the above procedure, but

replace 7, . s(t) with the actual cell shares 7, () .

T(t) =D VBacsTacs(t)

e Predicted by occupation trends applied evenly to all groups, fixed at 1985-
89. Calculate the average occupational shares in the national economy at each edu-
cation level in 1985-89 as A for occupation j. Calculate the contribution of changing
occupational structure at time t as: 0.(t) = >, MB;AL(t — 5,1 + 5); where j3; are
coefficients from the state-panel regression and AJ(t — 5,¢ + 5) is a 10-year moving

average of change in occupational share for education group e.

T(t) = Z 5e<t)75a,e,s7ra,e,s (t)

e Predicted by occupation trends applied according to occupation experi-
ence in each cell, fixed at 1985-89. Calculate the average occupational shares
in the national economy at each cell level in 1985-89 as X/, for occupation j. Cal-
culate the contribution of changing occupational structure at time ¢ as: 0,.s(t) =
> N o BiAL(t — b,t + 5); where 3; are coefficients from the state-panel regression

and AJ(t — 5,t + 5) is a 10-year moving average of change in occupational share for

education group e.

T(t> = Z (Sa,e,s(t>7ﬁa,e,sﬂ-a,e,s(t>
e Predicted by occupation trends applied according to actual occupation
experience in each cell. Calculate the average occupational shares in the na-
tional economy at each cell level across time as )\{;7678(25) for occupation j. Calcu-

late the contribution of changing occupational structure at time t as: 04 s(t) =



D Mo s(t)BAL(t — 5,t 4 5); where f3; are coefficients from the state-panel regres-
sion and AJ(t — 5,¢ + 5) is a 10-year moving average of change in occupational share

for education group e.

T<t) = Z 5a,e,s(t)’}/ﬁa,e,sﬂ-a,e,s(t)

a,e,s



