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Introduction
The probability of an initial disability allowance 
among Disability Insurance (DI) and Supplemental 
Security Income (SSI) applicants is affected by numer-
ous factors at individual, state, and national levels. 
That includes demographic and diagnostic character-
istics of applicants (age, sex, and type of impairment), 
national policies, local factors such as the state unem-
ployment rate, and the implementation of disability 
determination policies by state Disability Determina-
tion Services (DDSs). In this article, I focus on the 
role of key factors that are outside of the direct control 
of DDS management in affecting initial allowances. 
I also discuss implications for the understanding of 
variations in state initial allowance rates.1

Three of the most important factors believed to 
affect the probability of an initial allowance are 

(1) demographic characteristics of applicants, (2) the 
diagnostic mix of applicants, and (3) local labor 
market conditions. Existing descriptive statistical 
tabulations of initial determination results summa-
rize the association of those variables and the initial 
allowance rate, but are not designed to isolate the 
independent effect of those factors. More is known 
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Factors aFFecting initial Disability allowance 
rates For the Disability insurance anD 
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applicants anD local labor market conDitions
by Kalman Rupp*

Various factors outside the control of decision makers may affect the rate at which disability applications are 
allowed or denied during the initial step of eligibility determination in the Social Security Disability Insurance 
(DI) and Supplemental Security Income (SSI) programs. In this article, using individual-level data on applica-
tions, I estimate the role of three important factors—the demographic characteristics of applicants, the diagnos-
tic mix of applicants, and the local unemployment rate—in affecting the probability of an initial allowance and 
state allowance rates. I use a random sample of initial determinations from 1993 through 2008 and a fixed-effects 
multiple regression framework. The empirical results show that the demographic and diagnostic characteristics 
of applicants and the local unemployment rate substantially affect the initial allowance rate. An increase in the 
local unemployment rate tends to be associated with a decrease in the initial allowance rate. This negative rela-
tionship holds for adult DI and SSI applicants and for SSI childhood applicants.
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about the causal effect of labor market shocks on 
the allowance rate. Consistent with previous studies 
(discussed in the next section), I use fixed-effects 
multiple regression analysis. The fixed-effects model 
controls for state- and/or year-specific effects. This 
nonexperimental methodology allows the estimation 
of the relationship between the dependent variable 
(initial allowance rate) and the independent vari-
ables of interest net of long-term differences among 
states and changes in national policies affecting each 
state. Because of the use of individual-level data on 
applicants, I can look at the relationship between 
my indicator of local labor market conditions—the 
unemployment rate—and the initial allowance rate, 
considering a level of detail on applicant character-
istics (for example, age and diagnostic category) that 
has not been feasible in previous work that was based 
exclusively on state-level data. Because in this study 
(as in all related analyses) the nature of the evidence 
is nonexperimental, caution is warranted in causal 
interpretation.

There are a number of reasons for expecting a rela-
tionship between labor market conditions, disability 
applications, and the initial allowance rate. Adverse 
labor market conditions are expected to bring in mar-
ginally qualifying or marginally interested applicants 
or affect the timing of application following disability 
onset. Adverse labor market conditions may result 
in job loss or decreased access to full-time, part-
time, or irregular job or work opportunities.2 Those 
changes typically hit people with disabilities the 
hardest. Thus, people in the process of disablement 
may apply for disability benefits earlier than they 
otherwise would. Others may believe that they are 
only marginally qualified, but the opportunity cost of 
applying for disability benefits decreases sufficiently 
for application to appear worthwhile. A related, 
but distinct factor is that reduced employment and 
earnings increase the chances for an adult applicant 
to pass the substantial gainful activity (SGA) screen. 
These factors are relevant in the DI and SSI adult 
program context. The loss of income and reduced 
work opportunities also increase the chances that the 
individual would meet the SSI income screen. That 
factor affects adult SSI and concurrent applicants. 
Concurrent applicants meet the eligibility criteria of 
both DI and SSI, and thus are potentially eligible to 
receive both types of benefits. Job loss, poor labor 
market conditions, and the increased chance of meet-
ing the SSI means test because of parental income 

loss may also affect adults with disabled children 
by increasing the relative attractiveness of applying 
for disability benefits on behalf of their child. An 
increase in the proportion of marginally qualified 
applicants is outside of the control of the DDS and 
should be expected to result in a reduced average 
probability of allowance. A negative relationship 
between changes in the unemployment rate and the 
probability of an initial allowance suggests that the 
Social Security Administration (SSA) is successful in 
screening out some marginally qualified applicants. 
The present study has been designed to address the 
overall relationship between the unemployment rate 
and the initial allowance rate. In this study, I do not 
test specific mechanisms underlying that relationship, 
although that is a worthwhile topic for more research 
in the future.

This study focuses on the initial disability 
determination outcome (initial allowance or initial 
denial).3 Thus, when I speak of “applicants” in the 
context of this analysis, I am referring to people 
subject to the initial determination decision.4 I refer 
to Title II of the Social Security Act as “DI” and Title 
XVI as “SSI.” People applying for or receiving both 
DI and SSI benefits are referred as “concurrents” 
throughout this article. Adults who apply for benefits 
are classified as “DI-only,” “SSI-only,” or “concur-
rent” applicants.

The rest of the article is structured as follows: 
I review related literature in the next section and then 
address the data and methodology. I then present the 
empirical results and finally conclude.

Previous Literature
A paucity of research addresses factors affecting 
disability allowance rates. However, a larger body of 
previous research looks at factors affecting applica-
tions and awards. The broader literature is relevant 
for my topic for several reasons. First, key hypotheses 
about the effects of labor market conditions on initial 
allowance rates are predicated on the presumption of 
a positive relationship between adverse labor market 
conditions and disability applications. Second, sepa-
rate estimates of the effects of labor market conditions 
on applications and on initial allowances is informa-
tive with respect to possible effects of labor market 
conditions on initial allowance rates. For example, 
if an estimated positive relationship exists between 
changes in the state unemployment rate and changes 
in the volume of disability applications, and a similar 
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but smaller effect with respect to the volume of initial 
allowances, such a finding would suggest a negative 
relationship between high unemployment and the 
initial allowance rate. Finally, the methodological 
issues are similar with respect to estimating the effect 
of various factors on applications, allowances, and 
allowance rates.

Rupp and Stapleton (1995) summarized studies 
on the relationship between the unemployment rate, 
applications, awards, and caseload growth between 
1974 and 1995, using primarily aggregate time-series 
methods and, in a few instances, cross-sectional 
approaches based on individual-level data. In addi-
tion, they presented new results based on state-level, 
fixed-effects modeling. Their fixed-effects analysis 
also provided much more detail and programmatic 
specifics than did previous studies. Specifically, 
while previous studies were limited to DI applica-
tions and awards, the authors also estimated models 
of initial determinations and the initial allowance 
rate separately for DI-only, SSI-only, and concur-
rent applicants. The fixed-effects results generally 
have shown a positive relationship between the state 
unemployment rate and both DI and SSI applications 
and awards. The estimates for initial allowance rates 
have shown zero effect in the year of change, but 
significant negative effects with lags of 1 year and 
2 years for all three program groups. A lagged effect 
arises if changes in the unemployment rate resulted 
in increased applications in subsequent years. The 
authors estimated that a 1 percentage point increase 
in the unemployment rate was associated with no 
change in the initial allowance rate for DI-only 
applicants in the given year of the unemployment 
rate change, but it resulted in a 1 percentage point 
decrease in the initial allowance rate during the fol-
lowing year as well as during the second year after 
the unemployment rate change. Stapleton, Dietrich, 
and Lo (1995) and Stapleton and others (1998) pro-
vided detail on the data and methodology that was 
used to estimate the results reported previously by 
Rupp and Stapleton (1995).

Using individual-level data on a sample of men 
from the 1978 Survey of Disability and Work and a 
structural model of applications, awards, and state-
contingent lifetime income flows, Kreider (1999) 
estimated, as expected, that the unemployment rate 
has had a positive effect on DI applications. Black, 
Daniel, and Sanders (2002) used county-level data; 
a natural experiment framework; and first differences 

with state, county, and year fixed effects to estimate 
the effect of labor market shocks to the local economy 
on program participation. The authors found a nega-
tive relationship between labor market participation 
and disability program participation both for DI and 
SSI.5 Their results suggested that the relationship 
between economic conditions and disability program 
participation is much stronger for permanent than for 
transitory economic shocks. Transitory shocks reflect 
short-term (for example, year-to-year) changes—such 
as typical business cycle effects—while permanent 
shocks are associated with lasting change, such as 
the disappearance of a major source of jobs in the 
local economy or the coal boom and bust studied 
by the authors. Burkhauser, Butler, and Weathers 
(2001/2002) used Health and Retirement Study data 
and a hazard model framework to analyze the effect of 
various factors on the timing of DI applications. They 
used the unemployment rate to capture the effects 
of labor market conditions on a worker’s decision to 
apply for DI. Their results showed that a higher state 
unemployment rate substantially increases the risk 
of DI application following the onset of disability for 
both men and women and reduces the time from dis-
ability onset to application.

Strand (2002) used state-level data to assess varia-
tion in allowance rates for the 1997–1999 period. He 
used ordinary least squares (OLS) regression, which 
pooled the 3 years of data, with the allowance rate 
(and in some models, the filing rate) as the dependent 
variable, a number of state-level predictors, and year 
dummies. The models explained a substantial portion 
of state-to-state variation, and when adjusting for the 
independent variables, the variation in allowance rates 
among states was cut in half. The author also found 
that states with the highest and lowest allowance rates 
for DI and SSI tended to retain that status over time 
and that there was a negative association between fil-
ing rates and allowance rates. The unemployment rate 
coefficients were negative, as expected, and statisti-
cally significant.

Autor and Duggan (2003) used state-level differ-
ence equations to look at the effect of labor market 
conditions on DI applications. They found that state 
employment contractions were associated with 
increased DI applications. Their results were generally 
robust to fixed effects and other alternative specifica-
tions. Duggan and Imberman (2008) estimated annual 
time-series regressions of DI applications, awards, and 
recipients at the national level using more recent data 
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(1984–2003) than previous studies. They produced 
results comparable with previous estimates reported 
by Rupp and Stapleton (1995); Black, Daniel, and 
Sanders (2002); and Autor and Duggan (2003). Dug-
gan and Imberman’s results showed that adverse labor 
market conditions have had significant effects on DI 
entry in the expected direction.

Soss and Keiser (2006) used a pooled cross-
section analysis of both DI and SSI applications in a 
“seemingly unrelated regressions” framework. Their 
state-level models explained well over half of the 
variation in DI application rates and even more of the 
variation in SSI application rates. They found that 
increases in the state unemployment rate were associ-
ated with increases in both DI and SSI applications. 
Guo and Burton (2008, 2012) focused on state-level 
models of DI application rates with and without fixed 
effects and found that both specifications resulted 
in a substantial positive relationship between the 
unemployment rate and DI application rates. Using 
state-level data for the 1993–2009 period, Coe 
and others (2011) investigated the extent to which 
state-level variation in DI application rates reflected 
differences in health, demographic and employ-
ment characteristics of the population, policies, and 
politics. The authors presented estimates with and 
without state fixed effects. The models not including 
state fixed effects explained 70–80 percent of the 
state-level variation in application rates depending on 
specification and program group, whereas the models 
with fixed effects explained 85–93 percent of the 
variation. All three fixed-effects models estimated 
a positive unemployment rate coefficient, but only 
two of them (overall DI and DI/SSI concurrent) were 
statistically significant.

Thus, recent studies generally found a positive 
relationship between labor market shocks and disabil-
ity applications. They used a variety of methodologies 
and their point estimates varied and were not always 
directly comparable, but the qualitative conclusion 
of a positive association was consistent across stud-
ies. Only two studies (Rupp and Stapleton (1995) and 
Strand (2002)) provided direct estimates of the rela-
tionship between the unemployment rate and disability 
allowance rates.6 Both considered a number of state-
level variables and provided evidence consistent with 
the hypothesis of a negative link.

Data and Methodology
In this study, I build on previous work that used fixed-
effects modeling to assess factors affecting disability 
applications, allowances, and the allowance rate. My 
initial disability determination model is as follows:

Yist = α + βXist + γUEst+ δs + ζ t + εist,
where
Yist =  initial decision for individual i, in state s in 

year t (ist) − Yist = 1 if initial decision is an 
allowance, Yist = 0 if initial decision is a denial;

Xist =  vector of characteristics for individual (ist) 
subject to the initial determination;

UEst =  the state unemployment rate for state (s) at 
year (t);

α = estimated intercept;
β =  vector of estimated coefficients for individual 

characteristics;
γ = estimated coefficient for the unemployment rate;
δs= estimated fixed effect for state (s);
ζt = estimated fixed effect for year (t); and
εist = a random error term.
In the individual-level models, I use a logit speci-

fication with the result of the initial disability deter-
mination (1 = allowance, 0 = denial) as the dependent 
variable. All models include state and time fixed 
effects. Additional independent variables include the 
natural logarithm of the state unemployment rate and 
individual indicators for sex (female = 1); age group 
(dummies for the following age groups for adults: 
18–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 
55–59, 60–64, with 50–54 chosen as the reference 
group and dummies for the following age groups for 
children: 0–5, 6–12, 13–17, with 0–5 chosen as the 
reference group); primary diagnosis (15 dummies, 
with musculoskeletal chosen as the reference group7); 
and the presence of a secondary diagnosis indicator8 

(yes = 1). While this study improves on previous work 
partly by including those individual-level variables 
that provide substantial controls for factors affecting 
allowance rates, there are unobserved aspects of case 
severity that are not explicitly accounted for in the 
econometric model. Program group is a stratifying 
variable (DI-only adult, SSI-only adult, concurrent 
adult, SSI child). All of the states and the District of 
Columbia are included as “states”; Puerto Rico and the 
US territories are excluded from the sample frame.
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I also conduct additional analyses using state-level 
data to address issues related to the possibility of 
aggregation bias that may have affected previous stud-
ies, to assess the predictive properties of my models, 
and to address issues related to variation in allowance 
rates across space and time. Most of my state-level 
models use OLS as did related work by Strand (2002). 
In addition, I explore issues related to possible lagged 
effects using generalized least squares (GLS) to cor-
rect for autocorrelation.9

There are several innovative features of the pres-
ent study. This is the first study that controls for the 
demographic and diagnostic mix of individual appli-
cants—two sets of variables known to be strongly 
related to the probability of an initial allowance. Their 
inclusion allows me to analyze the role of the unem-
ployment rate controlling for and conditional on the 
characteristics of applicants. The data cover a longer 
and more recent period than did previous studies. 
Finally, previous studies did not separately estimate 
models for SSI childhood allowance rates, while this 
study does.

The study universe consists of 1,736,554 records, 
a 5 percent random sample of initial determinations 
for the 1993–2008 period. The sample frame includes 
DI-only adults, SSI-only adults, concurrent adults, 
and SSI childhood initial determinations. The sample 
frame excludes DI-only and concurrent childhood 
initial determinations (consisting of 1,698 observa-
tions, or about 0.1 percent of the source 5 percent 
sample). The data source is the so-called “831 file”10 
from SSA’s National Disability Determination Ser-
vices System File, which contains data on DDS initial 
determinations. As previously noted, technical denials 
made by SSA prior to sending application records to 
the DDS are not included in the sample frame. The 
state unemployment rate for the given year, obtained 
from Current Population Survey data, was added to 
each initial determination record. Table 1 describes 
the characteristics of the applicant sample by SSA 
program group.

Results
This section is organized around two topics: (1) esti-
mated effects of demographic characteristics, diagnos-
tic factors, and the unemployment rate on the initial 
allowance rate; and (2) differences in allowance rates 
among the states.

Estimated Effects of Demographic and 
Diagnostic Factors and the Unemployment 
Rate on the Initial Allowance Rate

Table 2 shows the estimated effect of demographic 
characteristics, diagnostic factors, and the state unem-
ployment rate on the probability of an initial allowance 
from fixed-effects logit regressions. The models in 
this table include state and year fixed effects, as well 
as the following time-varying factors: demographic 
characteristics, primary diagnosis, the presence of 
a secondary diagnosis, and the state unemployment 
rate. The results show that both sex and age are 
associated with the probability of an initial allowance. 
Women have a lower probability of an allowance for 
all program groups. The positive relationship between 
age and the probability of an initial allowance is strong 
and remarkably similar across the three adult program 
groups.11 Children aged 0–5 are more likely to be 
allowed than those aged 6–17.

There is substantial variation in the estimated 
marginal effect of primary diagnosis (Chart 1). Look-
ing at DI-only adults, I observe that (net of the effect 
of other independent variables) having a musculoskel-
etal impairment (the reference category) is associated 
with a predicted probability of initial allowance that 
is the lowest of all primary impairment categories 
(except “unknown”). In contrast, having an intellec-
tual disability, a disease of the genitourinary system, 
or neoplasms as a primary impairment substantially 
increases the probability of an initial allowance. The 
overall patterns are quite similar for SSI-only adults 
and concurrent adults. Remarkably, with a few excep-
tions, the patterns of estimated primary diagnosis 
effects are similar for SSI children. Having a second-
ary diagnosis has a relatively small estimated negative 
effect on the three adult program groups, while the 
coefficient for SSI childhood initial allowances is posi-
tive and significant.

Controlling for demographic and diagnostic char-
acteristics of applicants, Table 2 also shows that an 
increase in the unemployment rate is associated with a 
decrease in the probability of an allowance for all four 
program groups. Table 3 explores that relationship fur-
ther by comparing estimates of the unemployment rate 
coefficient from three different model specifications, 
by SSA program group. We start with a model that 
includes state and year fixed effects and the unemploy-
ment rate and then add demographic and diagnosis 
predictors in a sequential fashion to investigate the 
sensitivity of the unemployment rate coefficient. 
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Mean
Standard 

error Mean
Standard 

error Mean
Standard 

error Mean
Standard 

error

Number of observations

0.480 0.001 0.550 0.001 0.462 0.001 0.373 0.001

. . . . . . . . . . . . . . . . . . 0.376 0.001

. . . . . . . . . . . . . . . . . . 0.434 0.001

. . . . . . . . . . . . . . . . . . 0.190 0.001
0.013 0.000 0.177 0.001 0.087 0.000 . . . . . .
0.026 0.000 0.078 0.000 0.090 0.000 . . . . . .
0.046 0.000 0.097 0.000 0.104 0.000 . . . . . .
0.074 0.000 0.119 0.000 0.127 0.000 . . . . . .
0.107 0.000 0.133 0.001 0.143 0.000 . . . . . .
0.140 0.000 0.132 0.001 0.145 0.000 . . . . . .
0.182 0.001 0.113 0.000 0.138 0.000 . . . . . .
0.217 0.001 0.087 0.000 0.113 0.000 . . . . . .
0.196 0.001 0.064 0.000 0.054 0.000 . . . . . .

0.011 0.000 0.028 0.000 0.024 0.000 0.002 0.000
0.095 0.000 0.027 0.000 0.045 0.000 0.009 0.000
0.040 0.000 0.052 0.000 0.052 0.000 0.013 0.000
0.003 0.000 0.004 0.000 0.003 0.000 0.011 0.000
0.135 0.000 0.284 0.001 0.237 0.001 0.453 0.001
0.007 0.000 0.056 0.000 0.020 0.000 0.110 0.001
0.320 0.001 0.169 0.001 0.232 0.001 0.014 0.000
0.079 0.000 0.069 0.000 0.067 0.000 0.072 0.000
0.112 0.000 0.076 0.000 0.091 0.000 0.008 0.000
0.039 0.000 0.040 0.000 0.037 0.000 0.101 0.001
0.021 0.000 0.023 0.000 0.026 0.000 0.007 0.000
0.015 0.000 0.011 0.000 0.013 0.000 0.005 0.000
0.002 0.000 0.003 0.000 0.003 0.000 0.003 0.000
0.001 0.000 0.003 0.000 0.001 0.000 0.029 0.000
0.002 0.000 0.001 0.000 0.002 0.000 0.069 0.000
0.059 0.000 0.098 0.000 0.077 0.000 0.084 0.001
0.057 0.000 0.057 0.000 0.069 0.000 0.009 0.000

0.528 0.001 0.511 0.001 0.543 0.001 0.381 0.001
5.296 0.002 5.481 0.002 5.337 0.002 5.366 0.002
0.437 0.001 0.314 0.001 0.287 0.001 0.396 0.001

a.

b.

Intellectual disability b

Musculoskeletal
Nervous
Circulatory

Not including intellectual disability.

Respiratory
Digestive
Genitourinary
Skin
Congenital

Infectious and parasitic
Neoplasms
Endocrine
Blood
Mental a

40–44
45–49
50–54
55–59
60–64

13–17
18–24

30–34
25–29

35–39

Sex
Proportion female

Age group (distribution)
0–5
6–12

Intellectual disability was formerly known as mental retardation.

. . . = not applicable.

Other primary
Unknown
Missing

SSA secondary impairment
Proportion yes

Unemployment rate
Allowance rate

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record.

SSA primary diagnosis (distribution)

484,591 426,141 520,538 305,284

Table 1.
Mean and standard error of study variables, by SSA program group

DI-only SSI-only Concurrent
Adult program group

SSI child

Variable
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DI-only SSI-only Concurrent

 0.385*** -0.163*** -0.034 0.032

Female -0.292*** -0.125*** -0.177*** -0.175***
Male (reference group) . . . . . . . . . . . .

0–5 (reference group) . . . . . . . . . . . .
6–12 . . . . . . . . . -0.962***
13–17 . . . . . . . . . -0.832***
18–24 -0.258*** -0.513*** -0.823*** . . .
25–29 -0.617*** -0.915*** -0.825*** . . .
30–34 -0.628*** -0.828*** -0.777*** . . .
35–39 -0.625*** -0.777*** -0.734*** . . .
40–44 -0.588*** -0.684*** -0.650*** . . .
45–49 -0.478*** -0.566*** -0.538*** . . .
50–54 (reference group) . . . . . . . . . . . .
55–59  0.722*** 1.031*** 0.808*** . . .
60–64  0.891*** 1.253*** 1.044*** . . .

Infectious and parasitic  1.905*** 1.275*** 2.030*** 0.849***
Neoplasms  2.443*** 2.228*** 2.583*** 3.250***
Endocrine  0.318*** 0.361*** 0.459*** -0.064
Blood  1.224*** 0.865*** 1.376*** 0.538***
Mental a  1.300*** 1.401*** 1.476*** 0.960***
Intellectual disability b  2.840*** 2.837*** 2.607*** 2.900***
Musculoskeletal (reference group) . . . . . . . . . . . .
Nervous  1.116*** 1.050*** 1.045*** 0.920***
Circulatory  0.705*** 0.655*** 0.946*** 0.358***
Respiratory  1.158*** 0.548*** 1.060*** -1.079***
Digestive  0.546*** 0.529*** 0.811*** 0.427***
Genitourinary  2.540*** 2.282*** 2.863*** 0.223**
Skin  0.227*** 0.026 0.401*** -0.615***
Congenital  0.963*** 2.116*** 0.917*** 1.617***
Other primary 0.135* 1.371*** 0.761*** 2.305***
Unknown -0.980*** -1.586*** -1.008*** -0.370***
Missing  0.133*** 0.148*** 0.163*** 0.481***

No (reference group) . . . . . . . . . . . .
Yes -0.060*** -0.040*** -0.070*** 0.363***

-0.148*** -0.133*** -0.164*** -0.094***

(Continued)

Age group

SSA primary diagnosis

SSA secondary impairment

Unemployment rate

Table 2.
Estimated effect of demographic and diagnostic variables and the state unemployment rate on the 
probability of initial allowance, by SSA program group: Logit regression coefficients from fixed-effects 
logit regression models

Adult program group
SSI childParameter

Intercept

Sex
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DI-only SSI-only Concurrent

484,591 426,141 520,538 305,284
c 115,382 c 91,089 c 99,789 c 80,713

<.0001 <.0001 <.0001 <.0001
0.284 0.270 0.250 0.314

663,996 530,173 624,496 409,891
548,614 439,084 524,707 329,177

a.

b.

c. Likelihood ratio χ2 degrees of freedom is 92 in the three adult models. It is 86 in the SSI child model.

Table 2.
Estimated effect of demographic and diagnostic variables and the state unemployment rate on the 
probability of initial allowance, by SSA program group: Logit regression coefficients from fixed-effects 
logit regression models—Continued

Parameter
Adult program group

SSI child

** = statistically significant—different from zero at the 0.99 level of confidence;

*** = statistically significant—different from zero at the 0.999 level of confidence.

. . . = not applicable.

Not including intellectual disability.

Intellectual disability was formerly known as mental retardation.

Max-rescaled R2

- 2 log likelihood, intercept only
- 2 log likelihood, intercept and covariates 

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record. All models include state and year fixed effects; coefficients for those variables are not shown in 
the table.

* = statistically significant—different from zero at the 0.95 level of confidence;

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

Number of observations
Likelihood ratio χ2

Probability > χ2

Model 1 includes state and year fixed effects and the 
unemployment rate as independent variables. Model 
2 adds demographic predictors, while model 3 adds 
primary diagnosis variables and an indicator for the 
presence or absence of a secondary impairment. 
The top panel of Table 3 provides the results for the 
DI-only group. All three estimated coefficients are 
negative and statistically significant. The results are 
remarkably robust to model specification. The patterns 
are similar for SSI-only and concurrent adults. Nota-
bly, the estimated relationships for SSI children are 
quite similar to the results for adults, albeit the point 
estimates tend to be somewhat lower. The statistically 
significant negative relationship for children is remark-
able because, unlike for adults, the reference person 
with a disability (the child) is not directly affected 
by the unemployment rate, and the person who may 
be affected by it (the adult parent) is not necessarily 
disabled. Thus, some of the explanations related to 
the effect of changes in the local unemployment rate 
on the employment status of the disabled applicant 
are not relevant in the same way as they may be for 

adults with disabilities. Plausible explanations involve 
the effect of job loss of adults on the financial eligibil-
ity of the child and the effect of adverse labor market 
conditions on the opportunity costs of disability 
application on behalf of the child. Chart 2 presents 
the corresponding estimates of marginal effects of the 
unemployment rate evaluated at the mean for each of 
the four SSA program groups.

Given the wide variation in the marginal associa-
tion between allowance outcomes and diagnostic 
categories (as shown in Table 2) for all four program 
groups, a more detailed analysis of the relationship 
between diagnosis and labor market shocks is war-
ranted. Specifically, an important question is whether 
the unemployment rate effect is conditional on the 
diagnostic category of the applicant. Table 4 explores 
that possibility by presenting the estimated unemploy-
ment rate coefficients from separate logit models for 
each primary diagnosis group by SSA program group 
(68 regressions). Chart 3 shows only the estimated 
effects that are statistically significant—different 
from zero at least at the 0.95 level of confidence. All 
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Chart 1. 
Estimated marginal difference (evaluated at the mean) between the probability of allowance for 
applicants with an SSA primary diagnosis, compared with the reference group of applicants with a 
musculoskeletal disease as the primary diagnosis

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA’s National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

a.   Not including intellectual disability.

b.   Intellectual disability was formerly known as mental retardation.

Missing

Unknown

Other primary

Congenital

Skin

Genitourinary

Digestive

Respiratory

Circulatory

Nervous

Intellectual
disability b

Mental a

Blood

Endocrine

Neoplasms

Infectious
and parasitic

-0.30 -0.20 -0.10 0.00 0.10 0.20 0.30 0.40 0.50 0.60

SSA primary
diagnosis

Estimated difference in probability of allowance compared
with the musculoskeletal reference group

DI-only
adult

SSI-only
adult

Concurrent
adult

SSI child



20 http://www.socialsecurity.gov/policy

Model
Unemployment rate 

logit coefficient N

1 -0.123*** 484,591
2 -0.131*** 484,591
3 -0.148*** 484,591

1 -0.126*** 426,141
2 -0.142*** 426,141
3 -0.133*** 426,141

1 -0.146*** 520,538
2 -0.152*** 520,538
3 -0.164*** 520,538

1 -0.100*** 305,284
2 -0.101*** 305,284
3 -0.094*** 305,284

*** = statistically significant—different from zero at the 0.999 level 
of confidence.

SOURCES: Data are based on 1,736,554 initial disability 
determinations in the 50 states and the District of Columbia for the 
1993–2008 period, taken from SSA's National Disability 
Determination Services System File. State unemployment rate 
data are taken from the Current Population Survey.

NOTES: Study universe is a 5 percent random sample of all initial 
determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application 
records to the DDSs (reflecting decisions concerning ineligibility of 
the applicant based on nondisability criteria) are not included in 
the sample frame. The state unemployment rate for the applicable 
year was added to each initial determination record.

* = statistically significant—different from zero at the 0.95 level of 
confidence;

** = statistically significant—different from zero at the 0.99 level of 
confidence;

Predictors for models 1–3 are as follows:

Model 1—year, state, and unemployment rate.

Model 2—year, state, unemployment rate, and demographic 
characteristics of applicants.

Model 3—year, state, unemployment rate, and demographic and 
diagnostic characteristics of applicants.

SSI child

SSI-only adult

Concurrent adult

Table 3.
Estimated relationship between the state 
unemployment rate and the probability of initial 
allowance from fixed-effects logit regression 
models, by SSA program group

DI-only adult

of the statistically significant coefficients are nega-
tive as expected.12 There is some variation among the 
diagnostic categories, suggesting that the unemploy-
ment rate has different effects on the allowance rate 
for different types of impairments. In particular, the 
estimated negative effect of the unemployment rate 
is consistently large across adult program groups for 
mental and musculoskeletal disorders. Importantly, 
all of the statistically significant estimates for SSI 
children are also negative (as shown in Table 4), albeit 
only three coefficients are significant (intellectual 
disabilities, mental impairments, and endocrine 
disorders). Thus, the evidence is strong for a tendency 
of a negative association between allowance rates and 
unemployment rate effects conditional on diagnosis 
for both adults and children.

Generally, increases in the unemployment rate are 
associated with reductions in the probability of an ini-
tial allowance outcome—a finding that is fairly robust. 
This is consistent with the hypothesis that deteriorat-
ing labor market conditions have a positive effect on 
applications13 through drawing in marginally qualified 
applicants and that SSA is successful in screening out 
many of those marginally qualified applicants in the 
initial determination phase.

Because previous related studies used state-level 
data, it is worthwhile to compare results from this 
study with those of studies employing similar mod-
els; I use a data set aggregated to the state level. The 
state-level results are summarized in Table 5, where I 
use the same underlying data set that was used for the 
individual-level analysis to facilitate comparability 
with that analysis. Table 5 shows that the state-level 
estimates of the effect of the unemployment rate on 
allowance rates are robust to weighting and model 
specification. The dependent variable in all of the 
models is the initial allowance rate. Models 1–5 use 
independent variables that are directly comparable 
to the individual-level predictors. All of the esti-
mated effects are statistically significant and nega-
tive; they vary in a relatively narrow range and are 
similar to the estimated marginal effects from the 
individual-level models.

An additional issue I address is the three-way 
relationship between the unemployment rate, volume 
of applications, and initial allowance rate. From previ-
ous research, we know that there is strong evidence 
of a positive relationship between the unemployment 
rate and the number of initial applications; as the 
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Chart 2. 
Estimated effect of a 1 percentage point increase in the state unemployment rate on the probability of 
allowance (evaluated at the mean), by SSA program group and model specification

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA’s National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

a.   Includes state and year fixed effects and the state unemployment rate.

b. Adds demographic characteristic predictors.

c. Adds primary diagnosis indicators and a variable indicating the presence of a secondary diagnosis.
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unemployment rate increases, more people apply 
for disability benefits. One question that comes to 
mind is whether the negative association between the 
unemployment rate and initial allowance rate is simply 
a reflection of that increased volume or whether the 
association continues to be negative and statistically 
significant after controlling for the volume of applica-
tions. A related question is whether increases in the 
volume of applications are associated with the initial 
allowance rate for reasons unrelated to increases in the 
unemployment rate. In order to answer these ques-
tions, both the unemployment rate and the volume of 
applications need to be included as independent vari-
ables in the regression model. Model 6 includes both 
variables, using the natural logarithm of the number 
of initial determinations in the state as the indicator 
of the volume of applications (see Table 5). Two sets 
of estimated coefficients (sets 1 and 2) are provided 
for model 6 to answer the two questions above. The 

first set shows the unemployment rate coefficient for 
the four program groups and the second set displays 
the initial determinations coefficients. The estimated 
unemployment rate effects are highly robust to the 
inclusion or exclusion of the initial determinations 
independent variable, suggesting that the relationship 
between the unemployment rate and initial allow-
ance rates is not explained by the increased volume 
of applications associated with higher unemployment. 
Having said that, the volume of applications also has 
an independent effect. All four estimated coefficients 
are negative, suggestive of an independent negative 
relationship between changes in the number of initial 
determinations and changes in the initial allowance 
rate, although only two of these coefficients are statis-
tically significant.

Finally, I conduct tests addressing the temporal 
dimension of the relationship between the unemploy-
ment rate and initial allowance rates. Recall that Rupp 
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DI-only SSI-only Concurrent

-0.080 -0.071 -0.063 -0.136
-0.082*** -0.020 -0.040 -0.050
-0.145*** -0.204*** -0.239*** -0.158*
-0.032 0.040 -0.120 0.013
-0.191*** -0.178*** -0.209*** -0.127***
-0.239** -0.089*** -0.165*** -0.189***
-0.195*** -0.204*** -0.189*** -0.012
-0.105*** -0.086*** -0.126*** -0.039
-0.121*** -0.188*** -0.148*** 0.080
-0.083** -0.073* -0.148*** -0.059
-0.093* -0.087* -0.184*** 0.035
-0.129* -0.019 -0.048 0.027
0.069 -0.102 0.038 -0.256

-0.230 -0.056 -0.055 -0.002
-0.127 0.061 -0.376* -0.047
-0.114*** -0.006 -0.045 0.045
-0.152*** -0.089** -0.163*** -0.088

a.

b.

c.

Not including intellectual disability.

Intellectual disability was formerly known as mental retardation.

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record.

* = statistically significant—different from zero at the 0.95 level of confidence;

** = statistically significant—different from zero at the 0.99 level of confidence;

*** = statistically significant—different from zero at the 0.999 level of confidence.

Regression models are conditioned on the presence of the SSA primary diagnosis category. The estimates are also disaggregated by 
program group. Numeric entries and significance levels in the table represent results from 68 separate regressions.

SSI child
Adult program group

Table 4.
Estimated relationship between the state unemployment rate and the probability of initial allowance: 
Unemployment rate logit coefficients from separate fixed-effects logit regression models, disaggregated 
by SSA primary diagnosis and program group

SSA primary diagnosis a

Infectious and parasitic
Neoplasms

Blood
Endocrine

Mental b

Intellectual disability c

Musculoskeletal
Nervous
Circulatory
Respiratory

Unknown
Missing

Digestive
Genitourinary
Skin
Congenital
Other

and Stapleton (1995) reported statistically significant 
negative lagged effects from state-level models, but 
no significant relationship between the unemployment 
rate and initial allowance rates for the same year. In 
contrast, both my individual- and state-level analyses 
show statistically significant negative relationships for 
the same year. Consequently, I conduct further analy-
sis of my state-level data to shed light on the source 
of those differences. Similar to Rupp and Stapleton 
(1995), I use models that correct for autocorrela-
tion and include lagged values of the unemployment 
rate predictor.

In Table 6, correcting for autocorrelation using 
generalized least squares (GLS) without including 

lagged values of the unemployment rate predictor does 
not affect the sign and statistical significance of the 
adult current-year unemployment rate coefficients, 
but produces coefficients that are smaller in absolute 
value. For childhood models using the current-year 
unemployment rate predictor, the GLS estimate is not 
statistically significantly different from zero in two of 
the models, but is statistically significant and positive 
in the model that controls for both demographic and 
diagnostic factors.

Next, I look at the effect of including lagged values 
of the unemployment rate predictor. In most cases, 
the inclusion of lagged values did not change the sign 
of the current-year (period t) coefficient, but tended 
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Chart 3. 
Estimated effect of a 1 percentage point increase in the state unemployment rate on the probability of 
allowance, by SSA primary diagnosis

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA’s National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTE: Chart displays only estimates that are statistically different from zero at the 0.95 level of confidence.

a. Not including intellectual disability.

b. Intellectual disability was formerly known as mental retardation.
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DI-only SSI-only Concurrent

1 -0.025*** -0.026*** -0.024*** -0.024***
2 -0.026*** -0.029*** -0.022*** -0.024***
3 -0.023*** -0.023*** -0.022*** -0.021***
4 -0.023*** -0.025*** -0.021*** -0.021***
5 -0.026*** -0.016*** -0.022*** -0.016***
6: set 1 -0.025*** -0.024*** -0.020*** -0.023***

6: set 2 -0.027 -0.054*** -0.049** -0.003

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record.

The dependent variable in all of the models is the initial allowance rate, expressed as a fraction. Independent variables for models 1–6 are 
as follows:

Model 1—year, state, and unemployment rate (unweighted).

Model 2—year, state, unemployment rate, and demographic characteristics of applicants (unweighted).

Table 5.
Estimated fixed-effects coefficients on allowance rates from state-level OLS models, by SSA program 
group

Adult program group
SSI childModel

Estimated effect of a 1 percent increase in the number of initial determinations on the allowance rate

Estimated effect of a 1 percentage point increase in the unemployment rate on the allowance rate

Model 3—year, state, unemployment rate, and diagnostic characteristics of applicants (unweighted).

* = statistically significant—different from zero at the 0.95 level of confidence;

** = statistically significant—different from zero at the 0.99 level of confidence;

*** = statistically significant—different from zero at the 0.999 level of confidence.

Model 4—year, state, unemployment rate, and demographic and diagnostic characteristics of applicants (unweighted).

Model 5—year, state, unemployment rate, and demographic and diagnostic characteristics of applicants (weighted).

Model 6 (sets 1 and 2)—year, state, unemployment rate, and natural logarithm of number of initial determinations (unweighted).

to eliminate statistical significance. Most strikingly, 
when both period t-1 and period t-2 lagged predictors 
are added, all of the t-2 coefficients are consistently 
negative and in most cases statistically significantly 
different from zero. I measure the cumulative effect 
by the sum of the three coefficients and estimate it 
as -1.8 percent for DI-only adults, -1.3 percent for 
SSI-only adults, -0.7 percent for concurrent adults, 
and -0.8 percent for SSI children (author’s calculation 
based on model 1 estimates in Table 6).

Based on this analysis, the current study and the 
Rupp and Stapleton (1995) estimates are consistent 
with respect to finding evidence to support the hypoth-
esis of lagged effects of the unemployment rate on 
initial allowance rates, but inconsistent in that the 
1995 study failed to show current-year effects. The 
inconsistency with respect to current-year effects may 

of course reflect the fact that the two studies are based 
on data reflecting very different time periods and 
economic conditions. In my view, however, there are 
reasons to have confidence in the current study’s find-
ings of current-year effects and to conclude that the 
failure of the 1995 study to find current-year effects 
may be attributable to data limitations of that study. 
With respect to this analysis, the current-year esti-
mates are consistent and statistically significant using 
a large number of individual- and state-level models 
pertaining to a large number of subgroups. In addition, 
this study includes detailed controls for demographic 
variables and the diagnostic mix of applicants, while 
the previous study lacked this level of detail. Finally, 
the data for the 1995 study had some unique weak-
nesses, as discussed by Stapleton, Dietrich, and Lo 
(1995). The most important in this context is the fact 
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t t-1 t-2 t t-1 t-2 t t-1 t-2 t t-1 t-2

t -0.016*** . . . . . . -0.011*** . . . . . . -0.007*** . . . . . . 0.000 . . . . . .
t, t-1 -0.001 -0.016*** . . . -0.004 -0.007 . . . -0.006 -0.001 . . . 0.013 -0.014* . . .
t, t-1, t-2 -0.006 0.002 -0.014*** -0.009 0.010 -0.014** -0.007 0.003 -0.003 0.002 0.026* -0.032***

t -0.015*** . . . . . . -0.013*** . . . . . . -0.008*** . . . . . . 0.000 . . . . . .
t, t-1 0.002 -0.019*** . . . -0.013** 0.000 . . . -0.005 -0.003 . . . 0.013* -0.140* . . .
t, t-1, t-2 -0.003 -0.001 -0.015** -0.017*** 0.016* -0.013* -0.007 0.004 -0.006 0.001 0.028** -0.034***

t -0.009*** . . . . . . -0.011*** . . . . . . -0.008*** . . . . . .   0.01*** . . . . . .
t, t-1 -0.001 -0.009* . . . -0.0135*** 0.002 . . . -0.004 -0.004 . . . 0.014 -0.005 . . .
t, t-1, t-2 -0.005 0.004 -0.011** -0.018*** 0.018** -0.013** -0.006 -0.004 -0.007* 0.007 0.019* -0.021***

Model 1

Model 2

Model 3

Table 6.
Estimated fixed-effects coefficients from state-level GLS models, with and without lagged unemployment 
rate predictors, by SSA program group

Time period:
Unemploy-
ment
variable(s) 

Adult program group

SSI childDI-only SSI-only Concurrent

Model 1—year, state, and unemployment rate.

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record.

Lagged unemployment rate predictors follow: t = current year; t-1 = 1 year earlier; t-2 = 2 years earlier.

The dependent variable for all of the models is the initial allowance rate, expressed as a fraction.

Independent variables for models 1–3 are as follows:

** = statistically significant—different from zero at the 0.99 level of confidence;

*** = statistically significant—different from zero at the 0.999 level of confidence.

Model 2—year, state, unemployment rate, and demographic characteristics of applicants.

Model 3—year, state, unemployment rate, and demographic and diagnostic characteristics of applicants.

* = statistically significant—different from zero at the 0.95 level of confidence;

that there was a temporal misalignment in that study 
between the data set pertaining to the unemployment 
rate and the administrative data on initial determina-
tions that should bias current-year estimates toward 
zero. Specifically, while the unemployment rate data 
were compiled based on a calendar-year basis, the ini-
tial determination data reflected a fiscal-year concept 
that started 3 months earlier.

Several conclusions and issues for future research 
arise from the analysis presented in Table 6. The 
state-level estimates therein are generally consistent 
with the hypothesis of a negative relationship between 
disability allowance rates and the local unemployment 

rate. The evidence is strongest for DI and SSI adults 
and somewhat weaker for concurrent adults and 
SSI children. The analysis also suggests that both 
current-year and lagged unemployment rate effects 
are present, that is, the unemployment rate affects 
initial allowance rates during the same calendar year, 
but some of the effects on initial allowance rates 
materialize years later. The evidence of lagged effects 
on allowance rates is consistent with the finding of 
Burkhauser, Butler, and Weathers (2001/2002) that the 
risk of applying for DI benefits is highest during the 
year immediately after the onset of a work-limiting 
condition, but the median duration between onset and 
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disability application is much longer. Because the issue 
of possible lagged effects of the unemployment rate 
and initial disability allowance rates has substantial 
policy relevance and, to my knowledge, is addressed 
only in this article and in Rupp and Stapleton (1995), 
more research on the temporal structure of the unem-
ployment rate effect is warranted.

State-to-State Differences in  
Observed Allowance Rates

In this section, I address two additional aspects of 
state-to-state differences in allowance rates. The first 
explores prediction and the second deals with the 
understanding of variations of allowance rates across 
space and time. Neither aspect involves causal infer-
ence. The term “explanation”—commonly used in this 
context (for example, explanation of R2)—does not 
imply causation.

The issue of the predictive power of the regression 
models has to do with the ability of the independent 
variables included in the models to predict the allow-
ance rate for individual states. In assessing the quality 
of the state-level predictions, following Strand (2002), 
I use the counterfactual of the average absolute differ-
ence between the state and national mean as the main 
measurement tool; in the absence of any additional 
information, the national mean is the best predictor of 
the state allowance rate. My model, however, consid-
ers a number of additional variables that allow me to 
calculate a predicted allowance rate for each state that 
itself varies around the national average. The expecta-
tion is that the average absolute difference between 
observed and predicted state allowance rates is 
smaller than the counterfactual that considers only the 
national average in the prediction. The magnitude of 
reduction is my key measure of the predictive ability 
of the model.

First, I look at the relationship between observed 
and model-predicted allowance rates by state and 
program group for selected years. Table 7 shows the 
average observed and model-predicted allowance rate 
for the states, the standard deviation of observed and 
predicted state allowance rates, the average absolute 
difference between the state and national mean, and 
the average absolute difference between the observed 
and predicted state average. All of the estimates 
are based on unweighted averages of the state-level 
statistics.

When I compare the average observed and pre-
dicted initial allowance rates for individual years, all 

of the differences are within 2 percentage points. Most 
are much smaller: 16 of the 20 estimates show a differ-
ence of 1 percentage point or less. The standard devia-
tion of predicted state allowance rates is noticeably 
lower. An arguably better measure of the explanatory 
strength of the model is given by comparing the aver-
age absolute difference between the observed state and 
national mean (a model with no predictors) with the 
average absolute difference between the observed and 
model-predicted state averages. As in Strand (2002), I 
prefer the average absolute difference measure to the 
standard deviation measure because outliers unduly 
influence the standard deviation. The model results in 
substantial reduction. For example, for DI-only adults 
in the year 2000, state allowance rates on average 
varied 7.8 percentage points in either direction from 
the national average. The model accounts for 4.0 per-
centage points, explaining roughly half of the average 
absolute difference. In other words, the individual-
level predictions aggregated to the state level reduce 
the average absolute difference in allowance rates by 
roughly half, as opposed to the counterfactual, which 
compares raw state allowance rates with the national 
average allowance rate. The magnitude of the results is 
comparable to Strand’s results for DI and SSI allow-
ance rates in 1999. The magnitude of the reduction 
in average absolute value of the difference between 
observed and predicted allowance rates is expressed 
both in percentage point and percent terms in the 
two columns with the heading “Reduction of average 
absolute difference attributable to model” (Table 7). 
The percent reduction varies by 10–59 percent, but 
most are substantial—9 of the 20 estimates are close 
to or above 50 percent.

Table 8 explores the sensitivity of predictive 
accuracy to the use of individual-level compared 
with state-level models14 and to decisions about the 
use of weights. It compares the results of five alterna-
tive methods to measure overall accuracy. In this 
analysis, weights are used in two distinct steps. The 
first is the estimation of the regression model. The 
individual-level models are “self-weighting,” while 
the state-level models can be estimated unweighted 
or weighted. In this context, the term self-weighting 
means that (1) the individual-level models weight 
each initial determination equally, and (2) the result 
is that each state is represented proportionally to the 
number of initial determinations in that state.15 The 
second step is the derivation of summary statistics 
at the national level from the state-level estimates. 
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Observed Predicted Observed Predicted

State and 
national 

mean

Observed and 
predicted state 

rate
Percentage 

point Percent

1993 43.6 43.7 7.7 7.0 6.2 4.6 -1.6 -25.5
1995 40.9 39.5 8.1 6.6 6.3 4.8 -1.5 -23.7
2000 47.3 46.7 9.4 7.2 7.8 4.0 -3.7 -48.1
2005 45.9 45.7 8.8 7.0 6.9 3.5 -3.4 -49.0
2008 47.1 48.8 7.7 7.1 5.9 4.1 -1.8 -30.3

1993 36.0 36.0 9.2 7.1 7.3 5.0 -2.3 -31.5
1995 29.4 28.4 6.7 5.7 5.0 4.3 -0.8 -15.7
2000 34.8 34.1 8.2 6.6 6.2 3.3 -2.9 -47.4
2005 32.9 33.1 10.4 8.0 8.0 3.6 -4.4 -54.8
2008 34.0 34.1 7.4 7.1 5.8 3.5 -2.3 -40.4

1993 32.0 32.3 7.3 5.6 6.1 4.7 -1.4 -22.5
1995 27.5 26.9 6.3 4.9 4.4 3.8 -0.6 -14.2
2000 32.9 32.3 8.0 6.7 5.6 3.4 -2.2 -39.9
2005 29.3 28.7 8.9 6.9 6.9 3.1 -3.8 -55.3
2008 29.6 30.4 7.3 6.2 5.3 3.4 -2.0 -36.9

1993 50.4 52.4 8.1 7.5 6.2 5.6 -0.6 -9.9
1995 33.7 33.2 10.5 7.9 7.9 4.1 -3.9 -48.7
2000 43.9 44.0 10.6 9.3 8.0 4.2 -3.8 -47.5
2005 46.7 45.3 10.6 9.3 9.9 4.1 -5.8 -58.5
2008 45.6 45.1 12.6 10.6 10.0 4.3 -5.8 -57.6

Table 7.
Actual and model-predicted unweighted average state initial allowance rates, by SSA program group, for 
selected years 1993–2008 (in percent)

DI-only adult

NOTES: Study universe is a 5 percent random sample of all initial determinations in the United States during the period under study. 
Technical denials made by SSA prior to sending the application records to the DDSs (reflecting decisions concerning ineligibility of the 
applicant based on nondisability criteria) are not included in the sample frame. The state unemployment rate for the applicable year was 
added to each initial determination record.

Reduction of average 
absolute difference 

attributable to model

SSI-only adult

Concurrent adult

SSI child

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

State allowance rate

Year

Standard deviation of 
state allowance rates

Average absolute difference 
between—

The averaging is either unweighted (giving each state 
equal weight, regardless of size), or weighted (giv-
ing each state a weight proportional to the number 
of initial determinations in that state). I illustrate the 
sensitivity of results to the level of aggregation of the 
sample used for the regression model and weighting 
at two steps in the analysis based on calculations 
showing DI outcomes for the year 2000. Method 1 
represents the kind of statistics the previous results 
in Table 5 were based on (individual-level logit 

model, self-weighting sample used for model estima-
tion, and unweighted average of state-level results 
to derive the national average absolute difference). 
The findings from Table 8 are straightforward. First, 
the estimated average absolute difference between 
observed and model-predicted values is not sensi-
tive to the use of individual-level versus state-level 
data in the modeling; there is only a 0.2 percentage 
point difference between the individual-level method 
1 and the state-level method 3 results. The same is 
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true in the comparison of method 2 and method 5. 
Second, the results are not sensitive to giving equal 
weight to each state or using weights proportional 
to the number of initial allowances in the state-level 
models; the result from method 4 is only 0.2 percent-
age points higher than the result from method 5. 
Third, the only factor that affects the magnitude of 
the average absolute difference in a meaningful way 
is the use of weighting in summarizing state-level 
averages to the national level. When state results are 
weighted by size (the number of initial determina-
tions), there is a clear reduction in the average abso-
lute difference compared with results that give equal 
weight to the states in summarizing the state-level 
results to the national level. The unweighted average 
of the state-level estimates from the individual-level 
model (method 1) is 4.0 percentage points, while the 
corresponding weighted average of the states from 
method 2 is 3.3 percentage points—a difference of 
0.7 percentage points (a substantial percent reduc-
tion). The magnitude of difference between method 3 
(unweighted state averages) and method 4 (weighted 
state averages) displays a similar pattern (0.5 percent-
age points). The reduction arising from weighting 
the state averages is partly explained by the fact that 
random error of state-level estimates is negatively 

related to size. That suggests that some of the unex-
plained variation in the unweighted state-level models 
is attributable to random variation; the weighted 
estimates give more weight to the larger states, while 
the unweighted estimates are unduly influenced by 
very small states, especially because the state-level 
estimates are based on an underlying 5 percent 
sample of individual-level observations rather than a 
larger sample.16

Next, I consider how my fixed-effects models 
contribute to the understanding of the overall variation 
in allowance rates across states. The R2 is commonly 
used to assess the variation “explained” by the inde-
pendent variables included in a regression model. This 
explanation is purely descriptive and does not reflect 
causal understanding. In the context of fixed-effects 
modeling, we can go a little further and decompose 
the total variation into the following four components:
1. variation attributable to unmeasured factors that 

reflect long-term differences among the states,
2. additional variation attributable to unmeasured fac-

tors that reflect year-specific national differences,
3. additional variation attributable to the effect of 

specific independent variables that vary by state and 
over time, and

Model Summary statistics 

Individual-level, logit Self-weighting b Unweighted average of states c 4.0
Individual-level, logit Self-weighting b Weighted state averages d 3.3

State-level, OLS Unweighted e Unweighted average of states c 3.8
State-level, OLS Unweighted e Weighted state averages d 3.3
State-level, OLS Weighted f Weighted state averages d 3.1

a.

b.

c.

d.

e.

f.

Method of weighting

The calculation of the national average of states gives equal weight to each state, regardless of size.

In the calculation of the national average, each state is represented proportionally to the number of initial determinations in that state.

In estimating the regression model, each state receives equal weight, regardless of size.

In estimating the regression model, each state receives a weight proportional to the number of initial determinations in that state.

Table 8.
Comparisons showing the effect of the use of individual- and state-level models and weighting on state-
level predictions: DI-only adult estimates for year 2000

Level of analysis and 
estimation method a

In estimating the individual-level regression model, the unit of observation is the individual initial determination; in state-level models, it 
is the state.

Estimated average absolute 
difference between observed and 
predicted state average allowance 

rates in percentage points

Self-weighting means that each initial determination is weighted equally. As a result, each state is represented proportionally to size, 
that is, proportionally to the number of initial determinations.

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

Method 

1
2
3
4
5
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4. unexplained variation that may result from unmea-
sured time-varying factors not explicitly considered 
in the model or from purely random fluctuations.
Table 9 shows the decomposition of total variation. 

State fixed effects reflect long-term differences among 
states and account for 41–52 percent of explained 
variation. Note that state fixed effects do not provide 
any specific information about the reasons for these 
long-term differences, which may be due to factors 
that are exogenous or endogenous to program man-
agement. Next, I find that year effects range widely 
by program group from 9 percent for concurrent 
adults to 29 percent for the SSI-child category. Year 
effects pick up the effects of changes over time that 
affect all states equally. Perhaps it is not surprising 
that the variation explained by year effects is by far 
the highest for the SSI-child program group, given 
the enormous volatility of national policies and their 
implementation from the Supreme Court’s “Zebley” 
decision to the 1996 welfare reform. Note that state 
and time fixed effects combined explain 55–79 percent 
of the overall variation.17

I find that adding the three sets of time-varying 
independent variables to state and time fixed  
effects in a sequential fashion increases the R2 by 
6–18 percent depending on program group. The 

relative contribution of the three principle sources 
of time-varying factors is somewhat sensitive to the 
sequence of adding the three groups of independent 
variables to the equation.

Given the substantial contribution of state fixed 
effects to the overall variation in allowance rates, 
Chart 4 shows the average allowance rate by state over 
the 1993–2008 observation period. The chart demon-
strates that long-term observed average differences 
among the states—in effect the estimated state fixed 
effects—are substantial. Further analysis of the 1993–
2008 average state allowance rates suggests that the 
long-term average of allowance rates by state is cor-
related among the program groups. The unweighted r2 

between the DI and SSI adult series is 0.66. All of the 
program groups show a positive correlation with each 
other as well. The strongest correlation is between 
the SSI adult and concurrent adult averages by state 
(r2 = 0.94). The unweighted r2 between the DI-only 
adult and SSI child series is 0.67. The positive cor-
relation coefficients suggest that relatively permanent 
differences among the states affect the four program 
groups similarly. Chart 5 displays scattergrams of 
the six possible two-way relationships between the 
state averages for the four program groups during 
the 1993–2008 period. Of particular interest is the 

DI-only SSI-only Concurrent

52 41 46 50

14 16 9 29

10 17 18 6

24 25 27 16

Total 100 100 100 100

a.

b. The unexplained variation was calculated by subtracting the R2 for the third model that included all of the predictors from 100 percent.

The first row contains the R2 from the first model for each program group. The subsequent two rows reflect the marginal increase in the 
R2 arising from adding the given group of independent variables to the model. The total of the first three rows represents the R2 for the 
third model that included all three groups of variables.

Table 9.
Components of total variation in allowance rates from level fixed-effects OLS regression models, by SSA 
program group (in percent)

Component of variation a
Adult program group

SSI child

Year fixed effects

State fixed effects

Unexplained b

Time-varying independent variables
  (unemployment rate and demographic and
  diagnostic characteristics of applicants)

SOURCES: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA's National Disability Determination Services System File. State unemployment rate data are taken from the Current 
Population Survey.

NOTES: A total of 12 regressions were estimated: three models for each of the four program groups. For each program group, independent 
variables were included in a sequential manner. The first model included only state fixed effects. The second model added year fixed 
effects. The third model added the time-varying variables. The results in this table reflect state-level OLS regression models. Totals may not 
sum to 100 because of rounding. 



30 http://www.socialsecurity.gov/policy

Average allowance rate Average allowance rate

DI-only adult
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SSI-only adult

SSI child
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SOURCE: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA’s National Disability Determination Services System File.

NOTE: The allowance rate for each state is calculated as the average allowance probability during the 1993–2008 period. 

Chart 4. 
Estimated average allowance rate, by state and SSA program group, 1993–2008
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Chart 5. 
Bivariate relationship between average state allowance rates for various combinations of SSA program 
groups, 1993–2008

SOURCE: Data are based on 1,736,554 initial disability determinations in the 50 states and the District of Columbia for the 1993–2008 
period, taken from SSA’s National Disability Determination Services System File. 

NOTES: The six scattergrams show the relationship between the average state allowance rate for the program group represented by the 
X axis and the program group represented by the Y axis. The dots represent a given state (or states with similar combinations of X and 
Y values).
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apparent relationship involving the SSI child program 
group and the three adult program groups. While the 
visual impression from the chart suggests a relatively 
strong association between the SSI-only adult and SSI 
child series as expected, there is clearly some posi-
tive relationship even between the DI-only adult and 
SSI child series as well—a finding that reinforces the 
inference based on the estimated r2 between the two 
series discussed earlier. The correlations themselves, 
of course, do not tell whether the association is due 
to historical differences in external factors outside of 
the control of DDS management or to state-to-state 
differences that are internal to DDSs, but nevertheless 
the consistent positive association in all six two-way 
comparisons is remarkable. Disentangling these influ-
ences is a worthwhile subject for future research.

Conclusions
Overall, I find that the probability of an initial allow-
ance is clearly affected by demographic character-
istics, diagnostic mix, and the local unemployment 
rate in the expected direction. All of these factors 
are outside the control of DDS decision makers; 
therefore, accounting for their role should help in 
comparing allowance rates across DDS units on a 
footing more equal than the comparison of raw initial 
allowance rates.

The empirical results show that—
1. Older adult disability applicants are more likely 

than younger adult applicants to experience a favor-
able outcome of the initial disability determination, 
regardless of SSA program group (DI, SSI, or both). 
The reverse is true for childhood SSI applicants. 
Adult applicants with a musculoskeletal primary 
diagnosis are less likely to experience a favorable 
initial disability determination outcome than appli-
cants with other diagnoses, regardless of program 
group. In contrast, adult applicants with intellectual 
disabilities, neoplasms, and genitourinary diag-
noses are relatively more likely to receive a favor-
able initial determination result. The relationship 
between primary diagnosis and the likelihood of an 
initial allowance is generally similar for adult and 
childhood applicants.

2. An increase in the state unemployment rate tends to 
be associated with a decrease in the initial allow-
ance rate. This relationship holds for all three adult 
program groups and childhood SSI applications. 
The negative relationship between unemployment 
and initial allowances is particularly strong for 

“mental” diagnoses for all three adult program 
groups and for SSI children. The negative relation-
ship is statistically significant, and it is comparable 
in magnitude for musculoskeletal diagnoses for all 
three adult program groups. Interestingly, only the 
DI-only adult coefficient is statistically significantly 
different from zero for neoplasms, and even that 
point estimate is relatively low in absolute value. 
Note that (a) neoplasms are invariably “doctor diag-
nosed” health conditions and (b) award decisions 
may be more likely to be made at the “meet the list-
ings” step in the disability determination process, 
compared with determinations regarding mental 
and musculoskeletal impairments. Both of these 
indicate the relatively major role of objective factors 
for neoplasms, and therefore it is not surprising that 
we estimate award probabilities for the neoplasms 
diagnostic group that are relatively less likely to be 
responsive to business cycle conditions.

3. Estimates based on individual-level data are gen-
erally comparable to estimates from similarly 
specified models based on state-level models. An 
important advantage of access to data on individual 
characteristics of applicants is that it provides 
maximum flexibility for program group analyses 
and model specification.

4. Using the fixed-effects models substantially con-
tribute to predictability of the variation of state 
allowance rates. A substantial portion of state-to-
state variation in allowance rates is explained by 
relatively permanent differences among the states 
and year-to-year changes affecting all states. The 
state fixed effects reflect differences among the 
states that are long term, that is, they affect average 
state differences for the whole 1993–2008 study 
period. The year fixed effects reflect factors, such 
as legislative changes, that affect all states during a 
given year. The models allow for the measurement 
of variation attributable to these two sources, but do 
not provide specific reasons for their explanatory 
power. Time-varying factors accounted for by the 
models include demographic and diagnostic char-
acteristics of applicants and the state unemploy-
ment rate, which provide additional contribution to 
explained variation. The three groups of variables 
included in the regression models (state fixed 
effects, time fixed effects, and time-varying factors) 
together explain 73–84 percent of total variation. 
Sixteen to 27 percent of the total variation in state 
allowance rates (depending on SSA program group) 
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is not explained by fixed effects and time-varying 
factors explicitly considered in the models.
Various future research directions might be produc-

tive. An obvious extension to this study would be to 
replicate it using data that are more recent. Account-
ing for the role of state and year fixed effects and 
time-varying exogenous factors should be helpful in 
refining projections of initial allowance rates. A logi-
cal direction of follow up could extend this analysis to 
research on factors affecting ultimate allowance rates 
and lifetime benefit streams. Of particular interest 
with respect to lifetime benefit streams is the ques-
tion of whether the exit rates of marginally qualifying 
applicants who were awarded benefits during periods 
of high unemployment are higher than the exit rates 
of others who were first awarded benefits during more 
favorable labor market conditions. Another potentially 
fruitful area of future research might focus on the 
temporal dynamics (lag structure) of the relationship 
between unemployment shocks and disability allow-
ance rates. Yet another potentially promising area 
might involve studies designed to analyze various 
mechanisms that may be responsible for the rela-
tionship between the unemployment rate and initial 
determination results. Some may be external to the 
disability determination system; others may involve 
programmatic responses to external shocks, such as 
sudden increases in applications arising from worsen-
ing labor market conditions or other factors.

While this study does not focus on possible 
responses by DDS administrators or caseworkers, and 
the recent work of Maestas, Mullen, and Strand (2011) 
did not analyze the effects of local labor market condi-
tions on DDS decision making, a file adding longitudi-
nal data on caseworker characteristics to this analysis 
file might facilitate future work on the relationship 
between the business cycle and DDS decision making.

Notes
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Trenkamp for assistance in assembling the database for this 
study and is also thankful to Norma Coe, Jessie Dalrymple, 
Paul Davies, Eli Donkar, Irena Dushi, Jeff Hemmeter, Bert 
Kestenbaum, and Alexander Strand for helpful feedback, 
useful suggestions, and technical review comments on 
earlier versions of the article.

1 Some applicants initially denied are subsequently 
allowed. Ultimate allowance rates are of obvious interest to 
the Social Security Administration, but beyond the scope 
of the current analysis. In this article, I focus on the initial 
allowance rates—an analysis that is a necessary first step in 
any study of ultimate allowance rates.

2 An important broader context is health insurance cov-
erage. Adverse labor market conditions may reduce access 
to private health insurance. In contrast, SSI awardees are 
automatically eligible for Medicaid in most cases, while 
DI awardees are eligible for Medicare after a combined 
5-month DI waiting period and a 24-month Medicare wait-
ing period.

3 Initial determinations are made by state DDS units. 
“Technical denials” made by SSA field offices prior to the 
initial disability determination process are not included 
in the analysis sample. Technical denials are the result of 
evidence that the applicant does not meet the nondisability 
criteria for either DI or SSI benefit eligibility. Applicants 
who are neither DI-insured nor meet the SSI means test are 
typically denied by SSA field office staff, and no records 
are forwarded to the DDS.

4 There are five steps in the initial determination process. 
Those involve the assessment of whether the applicant 
(1) is working at the SGA level, (2) has a “severe” condi-
tion, (3) has a severe condition that is included in the list 
of disabling conditions, (4) can do the work he or she did 
previously, and (5) can do any other type of work. Initial 
allowances can be made at steps 3 and 5. Initial denials can 
be made at steps 1, 2, 4, and 5 (http://www.socialsecurity 
.gov/dibplan/dqualify5.htm). This article focuses on initial 
determinations and does not address possible reversals of 
denials at subsequent levels (reconsideration and appeals).

5 The author uses variation in coal prices in the Appala-
chian region arising from the Organization of the Petroleum 
Exporting Countries (OPEC) oil embargo and a subse-
quent bust in the coal market in the 1980s to identify the 
impact of labor market conditions on DI and SSI program 
participation.

6 The current review focuses on literature subsequent to 
the publication of Rupp and Stapleton (1995). That study 
included an extensive review of previous studies, but did 
not identify any that specifically focused on initial allow-
ance rates. The pioneering work of Mordechai Lando, 
and others at SSA in the 1970s, focused on the relation-
ship between applications and the unemployment rate, 
but included a few separate estimates on the relationship 
between awards and the unemployment rate (Lando 1979).

7 The list of primary diagnoses is as follows: infectious 
and parasitic diseases; neoplasms; endocrine, nutritional, 
and metabolic diseases; mental disorders (not including 
intellectual disabilities); intellectual disabilities; diseases 
of the blood and blood forming organs, nervous system, 
circulatory system, respiratory system, digestive system, 
genitourinary system, skin and subcutaneous tissue, 
musculoskeletal system and connective tissue; congenital 
anomalies; and other disorders.

8 Variables, such as the presence of a secondary diag-
nosis, are often included in models of this kind to capture 
some unmeasured factors. The inclusion of such control 
variables helps to reduce estimation bias with respect to the 
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variables of key interest, but their coefficients may not have 
a straightforward causal interpretation.

9 I use the Wooldridge test for autocorrelation in panel 
data using the xtserial procedure in STATA and correct for 
autocorrelation using the xtgls procedure.

10 The file is based on information from Form SSA-
831. (See SSA Program Operations Manual, Section DI 
26510.001, extracted from https://secure.ssa.gov/poms.nsf 
/lnx/0426510001 on April 30, 2012.)

11 The prevalence of disability and applications tended 
to rise sharply for people in their fifties and early sixties.  
The estimates in this study show a sharp increase in the 
marginal effect between the 50–54 age group and the 55–59 
group. Those differences may reflect unmeasured changes 
in the characteristics of applicants or the effect of the rules 
and implementation practices related to vocational factors.

12 Note that 26 of the 35 nonsignificant coefficients are 
negative, suggesting that small subsample size rather than 
the lack of true negative effects may be the more important 
reason for lack of statistical significance for the individual 
coefficients.

13 Note that although the scope of this study is limited 
to factors affecting initial allowances, I also test a state-
level, fixed-effects model with the natural logarithm of the 
number of initial determinations as the dependent variable. 
The estimates (not shown) indicate substantial positive 
effects of changes in the unemployment rate on initial 
determinations for all four SSA program groups, a finding 
consistent with past studies estimating a positive relation-
ship between the unemployment rate and applications or 
initial determinations.

14 Note that the individual-level and aggregate models 
use the exact same data set and model specification except 
for the functional form (logit versus OLS), thus the com-
parisons are not affected by extraneous factors arising from 
possible differences in the source data themselves.

15 A self-weighting sample arises from selection with a 
constant probability.

16 This interpretation is supported by information on the 
standard error of state allowance rates from the micromodels. 
For example, the standard error of the DI-only sample’s aver-
age allowance probability is 0.0021 for California, 0.0024 for 
New York, and 0.0026 for Texas. In contrast, the correspond-
ing numbers are 0.0162, 0.0154, and 0.0153 for Wyoming, 
Alaska, and the District of Columbia (DC), respectively. 
Thus, the standard error of state allowance rates in those two 
small states and DC is over 1.5 percentage points compared 
with the much smaller standard error (below 0.3 percentage 
points) for the three large states cited first.

17 The relative contribution of year effects and state 
effects is fairly invariant to the sequential order of introduc-
ing the two sets of predictors to the regression equation, 
reflecting an additive relationship.
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