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Abstract 

This paper solves and calibrates a life-cycle model that characterizes in detail the 
Social Security rules of the Social Security Disability Insurance (DI) and Old Age 
programs. The model is then used to predict the behavioral response to a partial 
Disability Benefit system that allows individuals to combine relatively high levels of 
earnings with lower disability benefits. The appeal of this policy hinges on the 
possibility of inducing applicants to self-select themselves into a given disability 
level, while maintaining those with some work capacity in the labor force, and 
therefore keep them contributing through their labor taxes to the Social Security 
system, easing the budgetary pressures of the overall Social Security system. The 
current dichotomous definition of disability can result in relatively productive 
individuals dropping from the labor force to receive benefits in order to have access 
to a total income high enough to make ends meet. Instead, the new system will 
establish a culture of continuous attachment to the labor force in the wake of health 
limitations. The simulation results show that there will be significant increases in 
both DI applications and DI rolls under the partial DI system; however, most of the 
increases are due to increases in applications for partial benefits and awards to 
partial benefits. In fact, full DI benefits applications and full DI benefit rolls will 
drop substantially. The mean duration spent on DI program will decrease 
dramatically. Our budgetary and welfare calculations show that a partial DI system, 
under some conditions, could result in financial savings for the program as well as 
individuals’ welfare improvements.  
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1. Introduction 

The Social Security Disability Insurance (DI) is the primary public long-term 
disability insurance program for disabled labor force participants in the United States. 
It is designed to insure against substantial losses in earnings capacity due to severe 
health problems that are expected to last at least 12 months or result in death. 
According to the Social Security Administration (SSA) Trustee annual report, more 
than 93 billion dollars of DI benefits are paid to 9.5 million people in 2006. The 
program has grown significantly over time. There has been an increase of 93% from 
1990 to 2006. As the baby boomers reach the age of increased probability of 
disability the growth in the disability program is likely to be faster. The SSA projects 
that from now until 2012 the number of DI beneficiaries will increase by 37%. In 
addition, the increasing life expectancy raises the person-years of the DI roll. The 
projected growth of the DI program endangers a policy system that is already 
inadequate to meet the needs of the public. Since both Social Security Old Age 
program and DI program are funded by Social Security payroll tax, the SSA trustee 
predicts that the fast growth of DI program will soon necessitate a reallocation of the 
Social Security contribution between the DI and Old Age programs. Therefore, 
improving work incentives among the disabled has become increasingly important 
on the policy agenda.  

The current US DI program is an all-or-nothing system. That is, the DI applicant 
will either receive full DI benefits if accepted, or receive zero benefit if rejected. In 
other words, the program implements a definition of “full disability”: eligibility of 
the program depends on demonstration of complete loss of work capacity. Inherent 
work disincentive in the dichotomous disability definition has been recognized by 
policy makers. In a report from the Social Security Advisory Board (2003) on the 
Definition of Disability, it is said,  

[…] as long as benefit receipt is conditional on demonstrating a lack of 
ability to work, disincentives will be inherent to the system. 

The current Social Security disability definition, a binary indicator, coupled with the 
restrictions on work once on the rolls, is very likely to result in high welfare costs for 
those that retain some work capacity but cannot rely solely on their work earnings to 
make ends meet. Instead of being a binary concept, disability by its nature is a 
continuous variable. The disability program should mirror the reality of disability 
status.  

In fact, policy makers have considered a policy alternative, a partial disability 
system. In a report prepared by the Social Security Advisory Board (2006), their 
suggestions for long-term disability program enhancements include “Consider a 
partial disability program - One concept that has been brought to our attention is 
that of establishing eligibility criteria for ‘partial disability.’” In an earlier report 
(2003), one of the alternative program changes they suggest is “changing the current 
all-or-nothing concept of disability eligibility to a program providing percentages of 
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disability based (at least for less than 100 percent levels) on very specific medically 
determinable criteria.”  

In the paper, I explore the possibility of setting up a partial Disability Insurance 
in the US system where individuals self-select themselves into a given disability 
level, for example, 25%, 50%, 75%, and 100%, where the last category would be 
equivalent to the current definition of disability. 

Under a partial DI system, partial disability benefits recipients will be able to 
engage in gainful employment while receiving disability benefits and supplement 
their work earnings with partial disability benefits. A partial Disability Insurance 
system amounts to essentially changing the current DI system from one that awards 
benefits only to those fully disabled (who have health limitations that prevent them 
from working completely) to one that awards also partial benefits to those partial 
disabled (whose health limitations interfere with their work but not prevent them 
from working completely) and are employing their residual work capacities in the 
labor force, and changing the Social Security definition of disability from a binary 
disability definition to a relatively continuous disability concept. 

Introducing the partial benefits option into the DI program is new in the United 
States, but it is not unusual in many OECD countries where the public contributory 
disability program pays partial benefits as well as full benefits to disability recipients 
(see appendix for a list of some OECD countries with partial DI system). All those 
partial disability programs try to ensure that the disabled participate in the labor force 
as fully as possible and not be driven out of labor force too early, while providing 
them with income security.  

Can the disabled work? 

Before we talk about keeping the disabled in the labor force, it is a valid question to 
ask whether they are able to work. A lot of research has explored the relationship 
between the growth of DI rolls and the decrease of labor force participation among 
the disabled (Gastwirth, 1972; Swisher, 1973; Bound and Waidmann, 1992; Autor 
and Duggan, 2003, 2006, 2007). Although the magnitudes of the estimates vary 
across studies, they all find some impact of the existence of DI program on the 
disabled leaving the labor force. For example, some literature has estimated the 
elasticity of DI benefits levels on the labor force participation among the disabled 
(Parsons, 1980; Slade, 1984; Haveman and Wolfe, 1984; Halpern and Hausman, 
1986; De Jong et al., 1988; Haveman et al., 1991; Danzon, 1993; Gruber, 1996; 
Kreider, 1999; Kreider and Riphahn, 2000). The elasticity estimated varies from 0.21 
to as high as 0.93 depending on the sample and health measures used. The employer 
accommodation has also been argued to be important in keeping disabled individuals 
in the labor force (Burkhauser et al., 1996, 1999, 2001/2002, 2004). Moreover, 
relatively high wage uncertainty is argued to drive the disabled out the labor force 
and applying for disability benefits (Kreider, 1998). Economic conditions are also 
found to have impacts on DI applications (Rupp and Stapleton, 1995; Stapleton and 
Dietrich, 1995; Stapleton, 1998). 
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Not only the disability benefits applicants are found to have residual work 
capacities, but also the disability beneficiaries are inferred to retain some work 
abilities (Bound, 1989). Some studies calculating the classification errors of the DI 
program also imply that DI beneficiaries are still able to work (Nagi, 1969; Smith 
and Lilienfeld, 1971; Benítez-Silva et al., 2004).  

Policy changes of improving work incentives among the disabled 

A partial DI system is consistent with the SSA’s policy efforts to improve work 
incentives among the disabled. All the disability policies have two general goals: one 
is to insure the disabled individuals against earning losses and have economic 
security; the other is to encourage the disabled to participate as fully as possible in 
the labor market. Those are also what we call equity and efficiency objectives. Since 
DI benefits are financed through payroll tax, the lower the employment rate, the 
lower the Social Security contributions. Therefore, how to reconcile those two 
seemingly contradictory goals and foster work among the disabled has been 
important to policy makers. 

The SSA has implemented many policy changes to improve the work incentives 
among the disabled since the inaction of the DI program: Trial Work Period (TWP), 
Continuing Disability Reviews (CDR), Extended Period of Eligibility (EPE), 
Expanded Availability of Health Care Services, Expedited Benefits, Disability 
Reviews Postponed, Project ABLE, Project RSVP, Americans with Disabilities Act 
(ADA), Work Incentives Improvement Act of 1999, Tickets to Work and Self-
Sufficiency Program, etc. Recently, the SSA has continued the policy trial with 
objective of fostering work among DI recipients. However, all the above efforts have 
not resulted in an increase in the termination rates of the DI rolls, compared with, for 
example, the year 2001. Except those leaving the rolls due to death or conversion to 
the Social Security rolls, the termination rate during 2006 due to medical recovery is 
as low as 0.4 percent among the 6.5 million who were disabled worker beneficiaries 
in 2005 (0.43 percent in 2001), and the termination rate due to earnings higher than 
the exempt amount, or substantial activity levels, is only 0.55 percent (0.58 percent 
in 2001). 

It is worth noticing that one of the most promising policy changes under 
consideration of the SSA now, internally termed as the “$1 for $2 benefit offset”,1 
intends to foster work among DI recipients. That policy proposal is essentially an ex 
post partial Disability Insurance system. It offers “partial benefits” to the disabled 
who are still on the DI rolls and return to work, by allowing beneficiaries to keep 
their benefits while returning to work but imposing a 50% tax rate on their earnings 
above a threshold level. In contrast, the partial Disability Insurance system discussed 
in this paper, essentially an ex ante partial DI system, provides partial benefits 
options to the DI applicants who can exert their residual work capacities and still 
engage in gainful activities.  

                                                 
1 See Benítez-Silva et al. (2006) for discussion of the policy change and forecast of behavioral 
responses to that policy change.  
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One possible problem with the $1 for $2 reform is that it focuses on the current 
disability recipients and maintains a possibly inconsistent DI system where in order 
to get into the program you have to be fully disabled, but as soon as you are in the 
program, it is accepted that your disability is only partial. While it makes sense to 
accommodate health improvements, it clearly opens the door for more strategic 
behavior. In this paper we consider another policy reform, the ex ante partial 
Disability Insurance system, which should not necessarily be considered a substitute 
to the ones we have already described. The “$1 for $2 benefit offset”, an ex post 
partial benefits system, together with the ex ante partial benefits system we explore 
in this paper, would make the DI program a “symmetric” system to avoid 
opportunistic behavior and foster continuous attachment to the labor force among the 
disabled.  

Early intervention policies to maintain the disabled in the labor force 

A partial DI system can be an integral part of early intervention policies. Early 
intervention policy, a “screening” procedure of the disability program, intends to 
maintain in the labor force as many disabled people as possible who still have 
residual work abilities, before they go to apply for disability benefits. A partial DI 
system intends to keep in the labor force disability applicants who are still able to do 
some work by providing them with partial disability benefits to supplement their 
work earnings. 

Some researchers (Burkhauser et al., 1996, 1999, 2001/2002, 2004) examine the 
effect of one of the early intervention policies, the employer accommodation, on 
disabled workers’ decisions to apply for DI benefits.  After the onset of disabling 
conditions, the worker who still has residual work capacity might choose to keep 
working if the employer provides him necessary accommodation, therefore employer 
accommodation might “screen” some disabled workers who would otherwise apply 
for disability benefits. However, the great heterogeneity of job characteristics, 
employers’ characteristics, and costs to provide accommodation makes the effect of 
this type of early intervention difficult to evaluate.  

In fact, a partial DI system can act as part of the “screening” procedure: if the 
disabled worker eventually decides to apply for disability benefits after the onset of 
disability and maybe even after the failure of being provided employer 
accommodation, a partial DI system would be able to “screen” those disabled 
applicants who are still capable of engaging in some gainful activities by keeping 
them do so while offering them partial disability benefits supplemental to their 
earnings. Moreover, a partial benefits system as an early intervention might help 
keep people with disabilities from seeing their Human Capital depreciate too quickly. 
Some researchers have been concerned with the fact that disability benefits 
applicants might lose Human Capital and work skills since under the current system, 
the applicant has to leave labor force almost completely in order to be eligible for the 
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benefits and there is a long waiting period before the SSA determination is made.2 A 
partial DI system as an early intervention might prevent disabled workers from 
completely disconnecting with the labor market and losing Human Capital because 
the system allows the disabled worker to engage in gainful activities while applying 
for DI benefits and while receiving disability benefits. 

Policy changes in DI affect Social Security retirement program 

Any reform that fosters work among disabled individuals can be an important part of 
a successful reform of the Social Security Old Age (OA) program. DI benefits act as 
a “bridge” to fill in the gap between earning losses due to early withdraw from the 
labor force caused by severe work limitations and OA benefits. Any reform on OA 
program is likely to have important effects on the application and receipt of DI 
benefits. For Example, increasing the Normal Retirement Age from 65 to 67 might 
imply that disabled workers could stay on disability rolls for two more years before 
converting to retirement program (Duggan et al., 2007). In addition, the baby 
boomers reach the ages of higher probability to develop disabilities, which makes it 
increasingly important for the SSA to reform the DI program. 

Induced entry effect of the DI reform 

It is natural to be concerned with the induced entry effect possibly caused by a partial 
benefits system, since this option makes the program more generous and therefore 
induces more applications to the DI program and results in increases in the program 
administrative cost and caseload. It is true that under the proposed partial benefits 
system, under some conditions, everybody who is applying now would still apply, 
and some individuals who do not apply now would probably do so since their partial 
disabled conditions would qualify for getting benefits. On the other hand, there are 
some individuals who apply for disability benefits now because their health problems 
and work limitations prevent them from supporting themselves solely on their work 
earnings. For them, applying for disability benefits becomes a rational (maybe 
unique) choice. The partial benefits system allows these individuals to self-select 
themselves into a given disability level (defined by disability benefits levels) and 
receive partial disability benefits in addition to their work earnings, which could 
likely result in savings for the SSA. 

The total incurred costs for the government of changing current Full DI system 
to a Partial DI benefits system will be determined by the following: 

Total cost = Increased Partial benefit payments – Decreased Full benefits payments 
- Increased Social Security Payroll Tax and Federal Income Tax due 
to increased labor force participation 

                                                 
2 On average, the waiting period is one year, that is, the five-month mandatory waiting by the DI 
program and about seven-month waiting for the decisions of the SSA. If taking into account the 
appeal stages, the waiting time can be even longer. 
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In the expression above, partial benefit payments are paid to two groups of 
individuals: i) those who are not eligible for current full DI benefits while under a 
partial DI system are induced to apply for partial disability benefits (induced entry 
effect); and ii) those who could have been forced to leave the labor force and apply 
for full DI benefits under the current system while under a partial DI system will take 
the option to apply for partial DI benefits as a complement to their work earnings. 
The increased labor force attachments under a partial DI benefits system will raise 
the Social Security payroll tax and the Federal Income tax. It is theoretically possible, 
under some conditions, to implement a partial disability system that despite a 
potential induced entry effect, see a decline in the costs of the system.  

I propose to explore those conditions, using a life cycle model, and relying on 
the empirical information provided in the HRS data and some aggregate level data 
produced by the SSA and other sources, to assess the size of the populations at risk 
of being affected by this policy change.  

The outline of the paper in as follows. In section 2, I summarize the rules of the 
DI program. In section 3, I outline the specifications of the benchmark model that 
characterizes current DI program and a partial DI model. Section 4 describes the 
data we use and discuss the calibration of our benchmark model to the data. Section 
5 summarizes our simulation results. Section 6 concludes and outlines possible 
extensions of the paper.  

 

2. Social Security Disability Insurance program 

The Social Security Disability Insurance is a social insurance program that insures 
workers against substantial losses in earnings capacity due to severe health problems. 
The program is financed by the Social Security payroll taxes. To be eligible for DI 
benefits workers must be determined to have a medically determinable physical or 
mental condition that has lasted or is expected to last at least 12 months or result in 
death, and that prevents them from engaging in any substantial gainful activity 
(SGA). The SGA level is automatically adjusted annually based on increases in the 
national average wage index. Current SGA level is $900 per month.3 The disability 
determination of the initial claim is made through a five-stage sequential process 
(See appendix for details). DI only provides benefits to fully disabled applicants. No 
partial benefits are provided. That is, the award will be given only to those applicants 
who are determined unable to engage in any substantial gainful activity in the whole 
national economy due to severe disability conditions, taking into account the 
individual’s age, education, and employment history. 

Disability awardees start to receive their monthly benefits (Primary Insurance 
Amount, PIA) after five months since the date of being awarded. The PIA is based 
on workers’ insured earnings history, summarized in the Average Indexed Monthly 

                                                 
 3 The SGA level for the blind is $1,400 per month.  
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Earnings (AIME). The formula to calculate the PIA from the AIME for cohorts who 
reach age 62 or become disabled in 2007 is4, 5 

0.9*                                                                                   680                                                       
0.9*680 0.32*( - 680)                 

AIME if AIME
PIA AIME

<
= +                                   680 4,100                                         

0.9*680 0.32*(4,100 - 680) 0.15*( - 4,100)              4,100                                        
if AIME

AIME if AIME
≤ ≤

+ + >             

⎧
⎪
⎨
⎪
⎩

 

DI benefits may be terminated for several reasons. In some cases, beneficiaries’ 
health conditions improve and they return to work. In other cases, they are found to 
be capable of SGA by the Continued Disability Review (CDR).  

Different with the decision to apply for retirement benefits, the decision to apply 
for DI takes into account the uncertainty of being rejected. Eligibility to both 
depends on work history, however, retirement eligibility is based on age and thus is 
easy to determine whereas eligibility for DI is harder to decide. Application to DI 
can be just the beginning of a sequential eligibility process and a protracted appeals 
process whose final outcome is uncertain (Benítez-Silva et al., 1999). The 
probability that an application for DI is approved has varied dramatically over time 
and across states (Benítez-Silva et al., 2004; Yin, 2004).  

 

 

 

 

 

 
                                                 

4 We use the 1992 formula in the model because the model is calibrated to the HRS cohorts. 
5 The Social Security OA program provides benefits to covered workers and their eligible dependents 
and uses the same formula as DI program to compute benefits. The retirement benefits for a covered 
worker who is qualified by having worked for forty quarters are calculated as following: the average 
of the highest 35 years of earnings, indexed by national average earnings, is divided by 12 to get the 
AIME; then a piece-wise linear progressive function converts the AIME to the PIA. The Early 
Retirement Age (ERA) has been 62 until now. While the Normal Retirement Age (NRA) has been 
legislated to increase gradually from 65 to 67, that is, for the cohort born in 1938 and later the NRA is 
scheduled to increase by two months with every cohort until it reaches 67 for the cohort born in 1949 
and later. An individual who retires at the NRA will collect 100% of the PIA. Individuals who retire 
between the Early Retirement Age (ERA) and the NRA can collect only a reduced PIA by an actuarial 
reduction factor (ARF), which is equal to 5/9th of 1% per month for the first 36 months after claiming 
before the NRA, and 5/12th of 1% per month for the months after those first 36 months. Individuals 
who retire after the NRA can increase their benefits through delayed retirement credits (DRC) and are 
able to collect benefits more than 100 percent of their PIA. The DRC is scheduled to increase 
gradually until 8% for each year of delay. See Benítez-Silva and Yin (2007) for a detailed discussion 
on the ARF and the DRC.  
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3. The Model 

I. Benchmark Model 

Model Specification: 

The individual in the model is assumed to be a single male. An individual is assumed 
to make choices on consumption, labor supply, and Social Security application in 
each period to maximize the expected present value of his utility over his life time.  

Time. In the model, time t is discrete and each period is one year. We start our 
model from age 21 when we assume that an individual begins to decide whether or 
not to enter the labor force. There is a finite horizon, age 100, when death is certain. 
We solve the model over 80 periods and {0,1,...,79}t = , where t=0 indexes age 21, 
t=1 indexes age 21, ..., t=79 indexes age 100. 

Health and mortality. Health status, indexed by th , is assumed to be exogenous. 

th =0 denotes good health; th =1 denotes being partially disabled; and th =2 denotes 
being fully disabled.  Survival probabilities ( , )t tage hπ  in the model are estimated 
from the Health and Retirement Study (HRS) and they are age and health specific. 
Not surprisingly, the results show that survival probabilities decrease as age 
increases and health deteriorates. The aggregate survival probability at each age is 
very similar to that in the 2003 United States Life Table.  

Labor supply. An individual makes decisions on how much to work in each 
period. We define labor supply (leisure) a discrete choice variable in the model. The 
probability of being laid off or becoming unemployed is not modeled. Compared to 
the three categories that most of life-cycle models use to define the discrete labor 
supply choice, Full-time Work, Part-time Work, Not Work, we refine the leisure 
choice into five levels to get a less lumpy and smoother employment profile. An 
individual is assumed to have 12 hours awake per day to allocate between leisure and 
work. One that works 2080 hours per year6 is defined as Full-time Working and the 
proportion of awake time she allocates to leisure per year is tl = 0.525. The other 
levels of leisure are proportional to the full-time worker’s leisure. We summarize the 
leisure levels as follows:  

 

 

 

 

 

                                                 
6 We assume that an individual works 40 hours per week and 52 weeks per year.  
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Leisure 
Levels 

Label Work 
Hours 

Derivation 

tl = 
0.525 

Full-time 
Work 

2080 hrs / 
yr 

(12*365 2080) /(12*365) 0.525tl = − =  

tl = 
0.644 

Part-time 
Work (75-
percent of 
Full-time) 

1560 hrs / 
yr 

(12*365 1560) /(12*365) 0.644tl = − =  

tl = 
0.763 

Part-time 
Work (50-
percent of 
Full-time) 

1040 hrs / 
yr 

(12*365 1040) /(12*365) 0.763tl = − =  

tl = 
0.881 

Part-time 
Work (25-
percent of 
Full-time) 

520 hrs / 
yr 

(12*365 520) /(12*365) 0.881tl = − =  

tl = 
1.000 

Not Work 0 hrs / yr (12*365 0) /(12*365) 1.000tl = − =  

Social Security. Let tssd  be the Social Security decision of an individual at 
period t. This choice variable takes three values: tssd =1 when an individual chooses 
to claim Social Security retirement benefits (Social Security Old Age benefits, or OA 
benefits); tssd =2 when she decides to apply for DI benefits; tssd =0 denotes 
applying neither of the programs. People have different Social Security choice sets at 
different ages, as shown in the table below. 

 Age Social Security Choice Set 

age < ERA {0,2}tssd ∈  

ERA ≤  age < NRA {0,1,2}tssd ∈  

NRA ≤  age < MRA {0,1}tssd ∈  

age ≥  MRA {1}tssd ∈  

In the table, the cutoff ages for different choice sets are Early Retirement Age 
(ERA), Normal Retirement Age (NRA), and Maximum Retirement Age (MRA). The 
ERA, age 62, is the earliest age individuals can claim their Social Security 
Retirement benefits. The early retirement benefits are subject to an actuarial 
reduction. We set the NRA at age 66 in the model, which will be the one in effect 
starting in 2008 up to 2017. The distribution of the NRA of the HRS sample and the 
SSA rules to calculate NRA based on years of birth can be found in Appendix. At the 
NRA, retirement claimers receive the full OA benefits, which are calculated based 
on their earnings histories. Individuals who claim OA benefits after their NRA will 
get Delayed Retirement Credits (DRC).  



 11

The dynamic decision problem of applying for Social Security benefits is 
illustrated in Figures 1-1, 1-2, 1-3, and 1-4. An individual can apply for DI benefits 
at any age before her NRA. 7 We do not model the appeal process here and assume 
that a rejected DI applicant re-applies instead of modeling appealing, since modeling 
appealing needs more states and it will increase exponentially the dimension of the 
dynamic problem that we are solving. Although we avoid some computation burden, 
we are very likely to over predict the initial application pool. If an applicant is 
awarded DI benefits and stays on the roll until her NRA, DI benefits will 
automatically convert to OA benefits. Between the ERA and the NRA, an individual 
has options to apply for both OA and DI benefits although her early OA benefits are 
subject to an actuarial reduction, as discussed earlier. Individuals aged between NRA 
and MRA have option to apply for only OA benefits if they have not done so by then 
and their OA benefits are increased through Delayed Retirement Credits. The MRA, 
age 70, is assumed to be an absorbing state and everybody is assumed to have 
already been on the retirement rolls by then, since there’s no further gain by delaying 
claiming OA benefits after MRA, since the delayed retirement credit applies to up to 
age 70. Notice that the initial OA benefit claiming is an irreversible choice. That is, 
an individual cannot leave the OA roll once she is on it, although the benefit can vary 
over time due to the earnings test and posterior adjustment for benefits lost due to the 
earnings test.  

There are earning tests for both DI beneficiaries and OA beneficiaries. An 
eligible individual for receiving DI benefits cannot engage in any Substantial Gainful 
Activity (SGA), and the SGA earning threshold is currently $900 per month (we use 
annual amount $10,800 in the model). The implicit tax rate on earnings over the 
SGA level is 100 percent. That is, a DI applicant earning more than SGA level will 
be rejected, or a DI recipient with earning more than SGA level will lose her 

                                                 
7 The DI rules for younger applicants are a bit different. Eligibility for benefits under the OASDI 
program requires some minimal level of work in covered employment. This requirement is 
established by a worker’s accumulation of quarters of coverage (QCs). Prior to 1978, one QC was 
credited for each calendar quarter in which at least $50 was earned. In 1978, when quarterly reporting 
of earnings was replaced by annual reporting, the amount required to earn a QC (up to a maximum of 
four per year) was set at $250. Since then, this amount has been adjusted each year according to 
changes in the AWI. Its value in 2007 is $1,000. There are three types of insured status which can be 
acquired by a worker under the OASDI program. Each of these statuses is determined by the number 
and recency of QCs earned. Fully insured status is acquired by any worker whose total number of 
QCs is greater than or equal to the number of years elapsed after the year of attainment of age 21 (and 
at least six). Once a worker has accumulated 40 QCs, he or she remains permanently fully insured. 
Disability-insured status is acquired by any fully insured worker over age 30 who has accumulated 20 
QCs during the 40-quarter period ending with the current quarter; any fully insured worker aged 24-
30 who has accumulated QCs during one-half of the quarters elapsed after the quarter of attainment of 
age 21 and up to and including the current quarter; and any fully insured worker under age 24 who has 
accumulated six QCs during the 12-quarter period ending with the current quarter. Currently insured 
status is acquired by any worker who has accumulated six QCs during the 13-quarter period ending 
with the current quarter. Periods of disability are excluded from the above described QC requirements 
for insured status (but do not reduce the minimum of six QCs). 
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eligibility and be removed from the roll.8 The implicit tax rate for OA beneficiaries 
aged between 62 and NRA is 50 percent on annual earnings over $12,960, while the 
implicit tax rate is 33 percent in the year reaching NRA on annual earnings over 
$34,440. 9 There’s no earning limit for OA beneficiaries after their NRA.10  

Both DI benefits and OA benefits are determined by the function 
( ,  ,  )t t t tssb ssb AIME age wage= . Average Monthly Indexed Earnings (AIME) is the 

key variable used to compute the Primary Insurance Amount for both OA and DI 
benefits. (See Appendix for details of the formula.) Age was one argument in the 
benefit function because of two reasons: first, the first age when an individual claim 
OA benefits will decide whether she gets her full Primary Insurance Amount (PIA) 
or reduced PIA by actuarial adjustment factor or increased PIA by delayed 
retirement credit; second, earning tests for OA benefits are age specific. Wage 
earnings affect AIME computation and also the earnings test for both OA and DI 
benefits. 

The approximation for the computation of AIME in the model is very close to 
Benítez-Silva et al. (2001). We have taken earnings records from 1951 to 1991 from 
the SSA restricted data. The AIME is calculated according to the SSA formula. A 
log-normal form is used to approximate the evolution of AIME: 

2
0 1 1 2 1 3 4log( ) log( ) log( )t t t taw y aw t tα α α α α ε− −= + + + + +                                  (1)

  

where aw is the annual indexed earnings (aw = AIME * 12), y is annual earnings 
and t is age. R-square to this regression is close to 0.98. So given the above 
parameter estimates, the AIME at age t can be predicted relatively precisely as 

2 2
0 1 1 2 1 3 4ˆ ˆ ˆ ˆ ˆexp( log( ) log( ) / 2)t t taw y aw t t εα α α α α σ− −= + + + + +                           (2) 

Wage is assumed to follow a log-normal distribution and is a function of aw. 

2
0 1 1 2 3log( ) log( )t t ty aw t tα α α α η−= + + + +                                                          (3) 

DI award probability 1( , )p wage h  is a function of wage and health status. If 
wage while applying is higher than the SGA level, the award probability becomes 
zero. Being disabled has a higher chance to be accepted than other two health status 
(good or poor).  

                                                 
8 The SGA level is similar to the poverty line for a one-unit family. Since the earnings limit (SGA 
levels) for DI benefits are very low, a lot of times, roughly speaking, DI applicants or beneficiaries are 
said to be unable to work at all to be eligible for the program. 
9 The tax applies to only the months before reaching NRA in that year, not those months after NRA in 
that year.  
10 See Benítez-Silva and Heiland (2006, 2007), and Song and Manchester (2007), for a detailed 
discussion of the effects of the earning test on labor supply and retirement claiming behavior. 
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There’s also an audit probability for DI recipients, denoted by 2 ( )p h . It is the 
probability of being terminated from the DI roll and depends on health status. We 
set 2 ( 0) 0.05p h = = , 2 ( 1) 0.02p h = = , and 2 ( 2) 0.01p h = = .11  

The Social Security state variable tss  takes ten values: tss =0 denotes not on any 
Social Security program, tss =62 – 70 denotes nine ages first entitled to OA benefits. 
To economize the computation burden, we use age and tss  together to denote the 
state being on DI: tss =NRA and age<NRA. We are allowed to do so because DI 
benefits are computed using the similar formula to OA benefits12 and DI recipients 
can enjoy 100 percent of PIA before NRA while non-DI recipients can only receive 
100 percent PIA at their NRA. We keep track of the age when one is first entitled to 
OA benefits because OA benefits are subject to different adjustments at different 
ages between 62 and 70, as discussed earlier.  

Tax function ( , )t ty wτ . We include in our model the Social Security tax 
deducted from payrolls (15.75 percent), progressive federal income tax (the negative 
tax indicates the Earned Income Tax Credit, or EITC), and state and local income, 
sales and property taxes. Federal income taxes are also imposed on part of Social 
Security benefits when one’s combined income (including Social Security benefits) 
is higher than some threshold. 

Utility function. Instantaneous utility function takes the form:  

( 1) / ( , , )*log( ) ( , )t t t t t tu c age h aw l h stigma w ageγ γ φ= − + − −                              (4) 

if one applies for DI benefits; 

( 1) / ( , , )*log( )t t t tu c age h aw l hγ γ φ= − + −                                                           (5) 

if one does not apply for DI benefits. 

where ( , , )t tage h awφ  is defined as disutility from work, which increases in age, 
decreases in average wage, and increases as health gets worse. Health affects utility 
both directly and indirectly through its effect on disutility from work. We assume 
that stigma from applying for DI benefits exists and it increases in wealth and 
decreases in age.  

                                                 
11 That is, there is a 5 percent probability to be removed from the DI roll if one’s health status is good, a 2 percent 
probability to be removed if one is in poor health and partially disabled, and still a 1 percent probability to be 
removed if one is fully disabled, according to the data. 

12 The difference between DI and OA benefits computation lies in the requirement of quarters of 
coverage and how the wage history is imputed while calculating AIME. Quarters of coverage are not 
modeled explicitly here. 
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Uncertainties in the model are from age and health specific survival 
probabilities, health transition, wage earnings, DI award probability, and DI audit 
probability. 

 

Solving the Model: 

The value function in period t is the expected present discounted value of remaining 
lifetime utility for an individual with state variables tS  and making optimal decisions 
from t onward until the end of life: 

1 1( ) max{ ( ) * ( | , )}
t

t t t t t t t t tD
V S u S E V S S Dβ + += +                                                       (6) 

 if one is alive at period t+1; 

1( ) max{ ( ) * ( | , )}
t

t t t t t t tD
V S u S EB S S Dβ += +                                                           (7) 

 if one dies at period t+1. 

        where the vector of state variables  

{ , , , }t t t t tS w aw ss h=  

        and the vector of decisions (choice variables) 

{ , , }t t t tD c l ssd=  

In the value functions (6) and (7), β  is the discount factor. The vector of state 
variable 1tS +  represents the state at the beginning of period t+1 after period t 
decisions tD  have been made and the uncertainties of period t+1 have been realized. 
The expected conditional value function in the above value function 

1 1 1 1 1 1( | , ) ( )* ( | , )t t t t t t t t t t tE V S S D V S P S S D+ + + + + += ∫                                                 (8) 

where 1 1( | , )t t t tP S S D+ +  represents the transition probabilities in the Social Security 
states. In addition, the above process is subject to uncertainties from health transition 
and wage earnings: 

2

1 1 1 1 1 1 1 1
0

( | , ) ( | ) ( | ) ( )* ( | , )
t t

t t t t t t t t t t t t t t t t t t
h y

E V S S D k h h f y aw V S P S S D dy+ + − − + + + +
=

= ∑ ∫ ∫       (9) 

In the controlled stochastic process (9), wage income ty  follows a log-normal 
distribution given in equation (3). Health transition matrix is exogenous and 
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estimated from data. Average wage taw follows the log-normal evolution given by 
equation (1), while the law of motion for wealth of period t+1 is: 

1 *( ( , )* ( 0) ( , ))t t t t t t t t t t tw R w y ssb aw y I ss c y wτ+ = + + > − −                              (10) 

where R is the return on savings and ( 0)t tI ss > is the indicator function for being on 
Social Security rolls. 

We solve the Markov stochastic decision problem expressed in (6) and (7) via 
numerical computation of the Bellman recursion for tV  since there is no analytical 
solution to it. The optimal decision rule can be stated as follows: 

*( ) arg max ( )
t

t t t t
D

D S V S=                                                                                      (11) 

To compute the condition expectation of the value function expressed in 
equation (9), we apply Gaussian quadrature to approximate the integral using 
summation following rules to choose quadrature abscissa and corresponding weights 
based on the properties of orthogonal polynomials corresponding to the density 
function of the variable over which we are integrating, in this case the draws of wage 
earnings following a log-normal distribution. The abscissa and weights are selected 
in such a way that finite-order polynomials can be integrated exactly using 
quadrature formulae.13 At this point we are considering a one-dimensional problem, 
for which quadrature methods have been shown to be more accurate than Monte 
Carlo integration, low discrepancy sequences and weighted sums.  

At each period the optimization in (11) is performed over the (w, aw) state space. 
We discretize wealth into 15 grid points and average wage into 8 grid points. So the 
total grid points of the (w, aw) state space is 120. Due to the discretization of 
continuous variables and the stochastic process, next period’s value function’s value 
will not always fall in the predefined grid points. Ideally we would solve for value 
function at all wealth and average wage levels. But it is computationally infeasible. 
Therefore we use two-dimensional simpicial interpolation algorithm14 to find the 
value for the value function at the nearest grid point as an approximation of the true 
value.  

Brent’s routine to find a zero of a function uses the code from Numerical 
Recipes in C and modifies it to track the zero of derivative of the value function and 
compute the optimal decisions of consumption, labor supply and Social Security 
decisions for all the (w, aw) grid points, and all 10 Social Security states and the 3 
health states and the 80 periods. The procedure is repeated until the solution of the 
first period problem is obtained.  

 

                                                 
13 For a detailed discussion of quadrature methods, refer to Rust (1996) and Judd (1998). 
14 Given in Algorithm 6.5 (p. 243) of Judd, 1998, Numerical methods in Economics (MIT Press).              
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II. Model of the Partial DI System 

Under a partial DI system, we assume that an individual has options to apply for 
100-percent, 75-percent, 50-percent, or 25-percent of full disability benefits. 100-
percent benefits, or full benefits, are equivalent to those under the current DI system. 
The benefits amounts of the other three options are proportional to the full benefits 
amount. Every option is combined with a specific earnings limit, i.e. SGA level, so 
four SGA levels in this system correspond to four levels of DI benefit options. The 
partial benefits are designed to supplement a reduced (part-time) working income of 
those who have lost some work capacity but are still attached to labor force exerting 
residual work ability. If an individual receives a full benefit, she is allowed to earn 
up to $900 per month (i.e. $10,800 per year, we use annual based earnings in our 
model). The SGA levels for 75-percent, 50-percent, and 25-percent DI benefits are 
$21,600 per year, $32,400 per year, and $37,800 per year, respectively. We set those 
amounts in proportion to the SGA level for 100-percent DI benefits.15 If the earned 
income exceeds the corresponding SGA limit, higher benefits will be reduced to 
lower benefit. For example, if a 100-percent DI beneficiary makes more than 
$10,800 in a year but still less than $21,600, she’ll be moved down to the 75-percent 
DI roll. For 25-percent beneficiaries, benefits will be terminated in the case that they 
earn an annual earning higher than $37,800.  

Partial DI system encourages working and leaving the roll by moving higher 
benefits recipients to lower benefits levels instead of terminating them from the roll 
completely when they work more than the limit for the higher benefits. In that sense, 
it acts as a similar as the Trial Work Period (TWP) in current DI system, but is 
expected to be more effective fostering a continuous attachment to the labor force 
among the disabled, compared to the very limited time provided in TWP.  

There are three more Social Security states under the partial system. tss  takes 
three more values: tss =10, 11, 12, denoting being on 75-percent DI, 50-percent DI, 
and 25-percent DI, respectively. The dynamic decision problem of applying for 
Social Security benefits is illustrated in Figures 2-1 and 2-2. 

 

4. Data and Calibration 

Data used to calibrate the model are from a number of sources, including the Health 
and Retirement Study (HRS), Annual Statistical Report on DI program produced by 
the SSA, statistics on employment and population published by U.S. Census Bureau, 
and U.S. Life Table produced by U.S. Centers for Disease Control.  

The HRS is a longitudinal study that follows persons aged 51-61 in 1992 and 
their households The HRS provides information on respondents’ demographics, 

                                                 
15  For 100-percent DI benefits, SGA1=$10,800/year; for 75-percent DI benefits, 
SGA2=SGA1*2=$21,600/year; for 50-percent DI benefits, SGA3=SGA1*3=$32,400/year; for 25-
percent DI benefits, SGA4=SGA1*3.5=$37,800/year. 
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labor force participation, employment, and health status, Social Security and other 
program benefits, income, and wealth. The restricted data on earning histories of 
HRS cohorts are used to estimate the AIME, the base to calculate the Primary 
Insurance Amount (PIA) that Social Security beneficiaries receive. Wealth and wage 
levels of HRS cohorts are lower than the population average. So in calibration we see 
that the benefits of older beneficiaries are lower than average benefits of population.  

The model is calibrated to the data for males. This way, we avoid modeling the 
fertility choice and the special labor force participation pattern among females. 

The five-point-scale self-reported health status question and the work limitation 
question are used to define the health status in the model: 1) “Would you say your 
health is excellent, very good, good, fair, or poor?”; 2) “Do you have any impairment 
or health problem that limits the kind or amount of paid work you can do?”; 3) 
“Does this limitation keep you from working altogether?” Individuals who say they 
are in excellent, very good or good health are defined as being in good health. We 
define as the partially disabled those who say their health are fair or poor and they 
have work limitations (yes to question 2) but their work limitations do not keep them 
from work completely (no to question 3). The fully disabled in the mode are those in 
the data who report fair or poor health and have work limitations that keep them 
from work completely (yes to question 3). The health transition matrix is estimated 
from the HRS data. We are using health transition probability estimated from the 
HRS for all ages, which over estimate the proportion of the disabled among younger 
people than HRS sample, due to the fact that younger people have lower 
probabilities to develop disabilities compared to the elder. However, due to data 
limitation, we cannot find precise estimates of disability transition probability among 
younger people. We are aware that this limitation will over predict the DI application 
and awards among the young.  

Mortality risk in the model is exogenously determined and estimated from the 
HRS data and comparable to the death rate in the United States Life Table16. 

The discount factor we use, β, is assumed to be 0.98, and the constant relative 
risk aversion parameter γ is 2.70. The utility function parameter, bequest function 
parameters, DI award probability, and DI audit probability were chosen to match the 
observed age profile of DI entitlement, DI rolls, average monthly DI benefits, and 
employment.   

The model solution was used to simulate life cycle path for 5,000 artificial 
agents. Each agent starts at age 21 with given values of wealth (mean value is 
$26,200, minimum is $13,679, maximum is $67,172) and AIME (mean value is 
$20,100, minimum is $3,000, maximum is $48,989), calibrated to the values in the 
data. An initial health status is randomly assigned to the artificial agents to match the 
proportions in the data at the initial age. We assume that wage, mortality, health 
status, DI award probability and audit probability are randomly drawn from a 

                                                 
16 Death rates are taken from the U.S. Life Table for males 2003, National Vital Statistics Report, vol. 
54, no. 14, 2006, produced by U.S. Center for Disease Control. 
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uniform distribution. Then starting from period 1 (t=1), they make optimal choices 
about consumption, leisure, and Social Security applications. The choices they make 
this period will determine the state they will be next period, assuming all the 
uncertainties faced this period will realize at the beginning of next period. The 
uncertainties are from mortality, health transition, wage earnings, DI award 
probability and audit probability. This stochastic process repeats until the agent dies 
at the last period (age 100).  

Figure 3-7 illustrate the fit of the model to the age profile of key variables. 
Figure 3 compares the simulated age profile of percentage of DI beneficiaries with 
the actual profile. We see that the model fits the age distribution of DI rolls well, 
although there is a less than 3 percent overestimation for age group 45-49 and 50-54 
and less than 4 percent underestimation for those aged 60-64. Figure 3 shows the 
stock of the DI beneficiaries, the proportion of survivors receiving DI benefits, at 
each age group, while in Figure 4, we see the age distribution of the flow of DI 
recipients, that is, the age distribution of all the new awardees at each age group. The 
flow of DI rolls illustrated in Figure 4 shows an overestimation among those aged 
40-44 and those aged 45-49, and an underestimation among those older than age 50-
54, which represents a similar pattern as shown in Figure 3, except that the over-
estimation appears a bit earlier in the flow (Figure 4) than in the stock (Figure 3). We 
can understand that time difference as a lagged reflection of the flow in the stock. As 
seen in Figure 3 and Figure 4, although discrepancies between simulation and reality 
exist, the model seems to have captured the general pattern of DI entitlement. 

The above difference between the simulated and the actual age profile of DI 
beneficiaries is very likely due to the fact that younger people have lower 
probabilities to develop disabilities than elder people. However, in the model, due to 
data limitation, the disability transition probabilities we use are not age specific. The 
disability transition probabilities, which are embedded in health transition matrix, are 
estimated from the HRS data, a relatively older sample of whole population. Those 
probabilities also apply to the younger individuals in the model. Since in the model 
the DI award probability is a function increasing in health status (higher values of 
health status means worse health), and the audit probability is a function decreasing 
in health status, we are likely to have overestimated the award probability and 
underestimated the audit probability for the younger individuals. Therefore it is no 
surprise to see overestimation of percentage of DI recipients among the young.17  

In Figure 5 and Figure 6, the model reproduces the age profile of average 
monthly DI benefits. The average monthly benefits are function of AIME which is a 
summary of one’s earnings history. The model predicts the age profile of average 
monthly DI benefits quite well, implying that the underlying age profile of earnings 
histories must have been predicted well. Figure 5 shows the benefits of the stock of 

                                                 
17  I have tried the simulation with some artificial age-specific disability transition probabilities 
(smaller probabilities for the young and bigger probabilities for the elder) and the results do seem to 
better match the actual age profile of DI entitlement. Due to space limitation, the results are not 
reported here. 
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DI beneficiaries, while Figure 4 shows the benefits of the flow of DI entitlements. 
Both of figures have captured the general pattern of increasing monthly benefits with 
age although there are some discrepancies in the slope of age-benefits relationship.  

Those discrepancies are mostly due to the way we estimate the annual earnings 
and the way we approximate the average wage (aw) or AIME. We estimate one’s 
annual earnings using the observed sequence of average wages calculated from the 
earning histories of HRS cohorts taken from the SSA restricted data. However, HRS 
cohorts have generally lower earning levels than current whole population. Therefore 
the annual earnings estimated from HRS cohorts’ earning histories are likely to be 
lower than that of actual population. Figure 7 illustrates the age profile of median 
monthly wages for full-time workers. The simulated population has a generally 
lower wage level than the actual population. The wages levels for those aged at 55-
64 are under predicted by about 2,200 dollars. This may explain part of the reason 
that the simulated average monthly DI benefits are underestimated for the older 
recipients.   

Figure 8 shows that the general employment pattern predicted by the model 
matches the reality although the simulated employment rate is higher than the actual 
rate. The total employment rate of the actual male population is 0.72, compared to 
the simulated total employment rate, 0.80. 

 

5. Simulation Results 

We use the calibrated version of the benchmark model to simulate the behavioral 
response and welfare impact of the Partial DI system. The model was re-solved and 
re-simulated under the Partial DI system.  

Figure 9 illustrates the impact of Partial DI system on labor supply. There is an 
averagely less than 10 percent decrease in full-time employment between age 36 and 
age 66. The effect on part-time employment is significant. From age 36 to age 66, 
the rise in part-time working is remarkable. It is worth noticing that there is a peak at 
age 66, right after the normal retirement age (65) in the model. It is very likely to be 
related to the absence of an Earnings Test those above NRA. The total impact of the 
Partial DI system on employment is shown to increase the labor supply focusing on 
age 40-60.   

Figure 10 shows the one of the major effects of the Partial DI system, the 
induced entry effect. We find a considerable increase in total DI application under 
the Partial DI system. Specifically, there is a uniform decline in application of full DI 
benefits among individuals in their late thirties to early fifties. The changes in full 
benefits applications among those aged fifties are mixed. For those aged between 60 
and before NRA, there are relatively high increases in applications for 100-percent 
DI benefits. According to our simulation, the DI applications will double the status 
quo level. However, in contrast to the increase in total applications, there is a 
significant decrease of 36.8 percent in full (100-percent) benefits applications. So the 
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increase in DI applications under the Partial DI system is mainly due to applications 
for partial DI benefits. Among these partial DI benefits applicants, some are those 
who would have applied for full benefits under status quo (probably those in their 
late thirties to early fifties), and some are new applicants who would not have 
applied under status quo and now are induced to apply for partial benefits when 
partial options are available under Partial DI system (probably those aged between 
60 and NRA). It implies that when available, the option to combine partial DI 
benefits and reduced work earnings is attractive to individuals who have work 
limitations but still have residual work capacities. From our simulation, the partial DI 
benefits options are especially attracted to the working-aged population (late thirties 
to early fifties). 

Figure 11 shows the impact of the Partial DI system on DI rolls. In our 
simulation, the DI rolls will increase more than double the rolls under status quo, 
keeping the average award probability the same as in status quo. However, the 100-
percent DI roll decline considerably by 24.2 percent compared to the DI roll under 
status quo. So the increase in DI rolls under the Partial DI system is mostly due to 
the increase of those recipients receiving partial DI benefits.  

Figure 12 shows the impact of Partial DI system on the distribution of ages of 
first entitlement to DI benefits. The mean age of first entitlement to DI is 47.1 under 
status quo. In our simulation of Partial DI system, the mean age of first entitlement to 
100-percent DI benefits is 51.7, and the mean age of first entitlement to partial DI 
benefits is 49. Compared to the status quo, the mean age of first entitlement to DI 
benefits has been postponed by 2 to 4 years under the Partial DI system.  

Figure 13 shows the impact of Partial DI system on Social Security benefits and 
contributions. The left panel in the figure shows that there is a uniform remarkable 
drop in the mean Social Security benefits of recipients aged below 62 (the Early 
Retirement Age) who are made up of only DI beneficiaries, while there is hardly any 
effect on the Social Security benefits of those above age 62 who are mainly Social 
Security Old Age beneficiaries. The right panel in the figure shows a slight decline in 
Social Security contributions from those aged 38 to age 65. According to our 
calculation based on the simulated data, under the Partial DI system, the present 
value of Social Security benefits will decrease by almost 40 percent, and the present 
value of Social Security contribution will go down by 10.9 percent. Taking into 
account the 2.4 percent drop in present value of Federal income tax payments, the 
present value of cost of DI rolls will decrease significantly by more than half of the 
status quo level.  

Figure 14 shows the impact of Partial DI system on consumption and wealth. 
The Partial DI system has very small effect on consumption profile and wealth 
accumulation only for those aged above mid-seventies. 

Figure 15 illustrates the impact of Partial DI system on current period utility and 
expected discounted utility. There is a hardly noticeable effect on instantaneous 
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utility. However, the impact on expected discounted utility (the continuous value) is 
remarkable. This positive impact gets smaller as the individual gets older. 

 

6. Conclusions and Policy Discussion 

In the paper we use a calibrated life-cycle model to predict behavioral responses after 
a partial benefits option is introduced into the current Social Security Disability 
Insurance program. 

We find that substantial increases are predicted in DI applications and DI rolls 
when changing from status quo to a partial DI system.  However, most of the 
increases are due to applications for partial benefits and awards to partial benefits. 
In fact, there will be a decrease of 36.8 percent in applications for full DI benefits, 
and a drop of 24.2 percent in full DI benefit rolls. The mean duration spent on DI 
will decrease from 14.4 years to 7.6 years. This may be due to the continuous 
attachment to the labor force under the partial DI system which makes DI recipients 
go back to labor force more easily and allows workers to apply for DI while still 
working. So we observe many short spells spent on DI. Our budgetary and welfare 
calculation shows that a partial DI system, under some conditions, could result in 
financial savings for the government as well as individuals’ welfare improvement.  

Of course, there are several degrees of freedom in the model that policy makers 
can play with to make a partial DI system reach the goal of efficiency and equity. 
First, it needs to be specified how many DI benefit levels exist in the partial system, 
and accordingly what should be the SGA levels for each benefits level that need to 
be set up according to the indexed wage levels in the nation. Second, it needs to be 
decided whether partial DI benefits recipients should enjoy any health insurance 
benefits, since it is well recognized that Medicare benefits provided by DI program 
create one of the most important incentives for the disabled to apply for DI. 
Considering that in most European countries with partial DI systems, universal 
health insurance is available, it is crucial to introduce the appropriate policy 
regarding health insurance benefits for those on partial DI benefit rolls, if a partial DI 
system is to be implemented. Third, in European countries with a partial DI system, 
there are employment services provided by the government to the disability benefits 
applicants before benefits award decisions are made. Full benefits are awarded if 
employment services cannot help partial benefits applicants find a job. Those 
countries take into account the labor market conditions while making disability 
benefit acceptance decisions. Whether we would do the same or not if a partial DI 
system is to be implemented in the US is left for policy makers and researchers to 
explore its possibility. The shortcomings of the model in this paper relate to the latter 
two aspects discussed above. One is that an important component of the DI program, 
Medicare, is not modeled. So we could not discuss the possibility of some health 
insurance benefits design accompanying the DI cash benefits. Once we include 
health insurance into the model, larger induced entry effect is likely to be expected. 
Another possible extension of the model in the paper is to include uncertainty of job 
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offers or job availability and unemployment probability. Without those uncertainties, 
the model is likely to under-predict the partial DI benefits applications, especially 
considering there are minimum work requirements for partial DI benefits applicants 
in the model. 
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Figure 1-1: Decision tree for a dynamic Social Security application problem (age<ERA) 
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Figure 1-2: Decision tree for a dynamic Social Security application problem (ERA≤age<NRA) 
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Figure 1-3: Decision tree for a dynamic Social Security application problem (NRA≤age<MRA) 
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Figure 1-4: Decision tree for a dynamic Social Security application problem (age≥MRA) 
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Figure 2-1: Decision tree for a dynamic Social Security application problem with Partial DI options 

(age<ERA) 
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Figure 2-2: Decision tree for a dynamic Social Security application problem with Partial DI options 

(ERA≤age<NRA) 
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Note: In Figures 2-1 and 2-2, the values of Social Security choice, ssd, and Social Security state, ss, are as follows:  
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Figure 3: Percentage of DI worker-beneficiaries by age
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Note: The actual percentage is author's calculation based on population estimated produced by US Census Bureau 

and Table 4 of Annual Statistical Report on the DI program, 2006. We cannot calculate the actual award rate for age 

65-66 since we don't have the statistics for population at that age range. 

 

 

Figure 4: age distribution of DI awardees
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Note: The actual statistics are from Table 39 of Annual Statistical Report on the DI program, 2006. We include only 

disabled workers. Their dependents are not included in the calculation. 
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Figure 5: average monthly DI benefits by age
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Note: The actual statistics are from Table 4 of Annual Statistical Report on the DI program, 2006. We include only 

disabled workers. Their dependents are not included in the calculation. 

 

Figure 6: average montly DI benefits, by basis of entitlement and age
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Note: The actual statistics are from Table 36 of Annual Statistical Report on the DI program, 2006. Benefits are in 

2006 dollars. NRA=Normal Retirement Age. 

 



 38

Figure 7: Median monthly wage for FT workers
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Source: The actual wage is author's calculation based on U.S. BLS Tables of the Usual Weekly Earnings of Wage 

and Salary Workers, 2006. 

Figure 8: employment rate by age
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Note: The actual employment rates are author’s calculation based on BLS Employment Situation Summary Table A-

6, 2007 and Population Division, U.S. Census Bureau Table 1: Annual Estimates of the Population by Sex and Five-

Year Age Groups for the United States released in May 2006. 
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Figure 9: Impact on Employment 
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Figure 10: Impact on DI applications 
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Figure 11: Impact on DI rolls 

Impact on DI recipients

-0.05

0

0.05

0.1

0.15

0.2

0.25

35 40 45 50 55 60 65 70

age

pr
op

or
tio

n 
am

on
g 

su
rv

iv
or

s

status quo PDI
 

Impact on 100-percent DI roll

0

0.02

0.04

0.06

0.08

0.1

0.12

35 40 45 50 55 60 65 70

age

pr
op

or
tio

n 
of

 s
ur

vi
vo

rs

status quo PDI
 

 

 

 

 

 

 
 
 
 
 



 42

Figure 12: Distribution of ages of first entitlement and application to DI 
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Figure 13: Impact on Social Security benefits and contributions 
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Figure 14: Impact on consumption and wealth 
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Figure 15: Impact on utility 
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Appendix:  

A1. Public Contributory Disability system in some OECD Countries 

Partial benefit option available Only full benefit possible 

Denmark 

France 

Germany 

Italy 

Korea 

Netherlands 

Norway 

Poland 

Spain 

Sweden 

Switzerland 

Australia 

Austria  

Canada 

Belgium 

Mexico 

Portugal 

Turkey 

United Kingdom 

United States 

Source: OECD database on programmes for disabled persons. 

 

A2. The five-stage sequential determination procedure of DI 

An individual’s application for DI is sent to one of the 54 Disability Determination Services 

(DDSs), usually in the state where the applicant lives. The DDS makes its accept/reject decision 

according to a sequential five-stage screening procedure illustrated in the following figure. At the 

first stage, it is determined whether the individual has engaged in substantial gainful activity 

(SGA) subsequent to the claimed onset of disability. Any applicant who is found to earn in 

excess of the SGA threshold ($860 per month now) will be rejected at this stage. At the second 

stage, applicants will be denied if the impairment is not judged to be severe enough. The third 

stage is to determine whether the applicant’s impairment meets the Listing Impairments, one of 

over 100 standardized impairment classifications. If the impairment falls into one of the 

categories, the applicant will be granted a Medical Allowance; otherwise, the applicant will be 

referred to the fourth stage, where the DDS evaluates the applicant’s residual functional capacity 

to determine whether the disability prevents him/her from doing his/her previous work. 

Applicants will be rejected if they are judged to be able to do their past work; otherwise, the 

application goes to the last stage where the applicant is evaluated whether he is capable of any 

other type of work. If the applicant is determined not able to do any other work, he will be given 
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a Vocational Allowance. The award will be given only to those applicants who are determined 

unable to engage in any substantial gainful activity in the national economy due to severe 

disability conditions, taking into account the individual’s age, education, and employment 

history.  

 
Figure: Five-stage Sequential Determination Process of the SSDI Program 

(See Lahiri et al. 1995 and Benitez-Silva et al. 1999) 


