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Abstract: This paper predicts the budgetary, behavioral, and welffieets of a proposed change in the Social Security Diggbili
Insurance (SSDI) program known internally within the SbSiecurity Administration (SSA) as the “$1 for $2 benefit eff5 i.e.

a reduction of $1 in benefits for every $2 in earnings an SShefieiary earns above the “substantial gainful activityG@
ceiling, currently equal to $860 per month. Currently SSBhéficiaries lose 100% of their benefits if their earning exrcine
SGA ceiling after a nine month trial work period. Disabiliglvocates argue that lowering this tax to 50% would signifiga
increase the incentives for SSDI beneficiaries who havg irllpartially recovered from their disabilities to retumwork, and
could actually reduce the cost of SSDI vialuced exitfrom the program. However the U.S. government was concettmegd
the $1 for $2 offset makes SSDI more generous, and thus ceotldlly increase costs via a combinationrefluced exifrom
SSDI andinduced entrynto SSDI. A 1999 law signed by President Clinton, Theket to Work and Work Incentives Improvement
Act, mandated the Social Security Security Administration (p®Aundertake alemonstration projecto evaluate whether the
$1 for $2 offset would have a significant induced entry eff@dte current SSA Commissioner, Jo Anne B. Barnhardt, ckettel
the demonstration project, perhaps in response to higls emst serious methodological problems associated witheinmghting

it. This paper provides an alternative a model-based etrafuand prediction of the impact of the $1 for $2 offset using
detailed, empirically calibrated version of the “life-éganodel.” The model's predictions are consistent with thedjtions

of the disability advocates, namely under the $1 for $2 dffstarge fraction of SSDI beneficiaries eventually returmiark.
However, the model predicts that this work is only temporang part time, and few of these beneficiaries will actualgvée
the SSDI rolls. Furthermore the model predicts that indusetdy will occur, although our estimates of the inducedesffect
are lower than previous estimates by the SSA’s Office of theudyy, which predicted that SSDI rolls and costs would iasee
by approximately 6%. Our model predicts that the number ddIS$plications would increase by 2.2%, and SSDI rolls would
increase by 3.2%. The mean duration of a typical beneficiar88DI would also increase, from 12.7 years to 13 years, and th
overall cost of the SSDI program would increase by approtetgat%.
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1 Introduction

According to most recent data (March 2006), the U.S. So@aalBty Disability Insurance (SSDI) program
covers 8.3 million Americans, of which 6.5 million are ditabworkers. A total of 11.1 million Americans
are covered by SSDI and/or a closely related means-testegigon for aged, blind and disabled citizens
called Supplemental Security Income (SSI). Both of thesgnams have been growing at unsustainable
rates in recent years: since 2000, SSDI rolls have beendsioig at 4% per year, or more than 4 times the
U.S. population growth rate. The cost of SSDI and SSI (caskefiis only, excluding the costs of Medicare
and Medicaid benefits and administrative costs) was $120rbidlollars in 2005. If we include all costs,
the U.S. is currently spending approximately $300 billionSSDI and SSévery year— an amount that
exceeds the total costs of the Iraq war between 2003-2006.

The U.S. government faces a difficult balancing act in attérggo restrain the long-run unsustainable
rate of growth in SSDI and SSI without significantly reducimgnefits or restricting entry into SSDI and
SSlin a way that would increase the number of truly disabk@dgns who are denied benefits. The basic
definition of “disability” is the same for both SSDI and SSlhaalth problem that is so severe that it
prevents an individual from engaging in “substantial galiaictivity” (SGA) and is likely to last more than
12 months or result in death. According to SSDI regulati@msability to earn more than $860 per month
(or $1450 if blind) constituteprima facieevidence of ability to engage in substantial gainful attjand
therefore any SSDI recipient who earns more than than the &g after a 9 month trial work period
(TWP) will be terminated from the rolls.

It is hard to deny at least some SSDI and SSI beneficiariesartuly disabled: Even if the vast
majority of SSDI beneficiaries are initially truly disabledhen they enter the program, some of fraction
them will eventually recover from their disabilities andutab be capable of returning to work. However
disability advocates argue that the SSA's rules constayiewerfulwork disincentivesince they are equiv-
alent to a 100% tax rate on earnings above the SGA limit dfieend of the TWP. This effectively makes
SSDI an “absorbing state” terminated only by death or reachge 65 (when SSDI benefits automatically
convert to Old Age benefits). The disability advocates clgiat if this high punitive tax rate on work were
reduced, a majority of SSDI beneficiaries who ultimatelyoker from their disabilities would have greater
incentive to return to work. Some beneficiaries who returwaook might be successful enough to exit the
SSDI rolls entirely. Thus, the disability advocates argtreat the welfare of SSDI beneficiaries would be
enhanced and the cost of the SSDI program could be reducdibiwrg SSDI beneficiaries who return to
work to keep a significant fraction of their benefits at the ehtheir TWP.

However it is obvious that if SSA were to allow SSDI benefi@athe option to return to work and keep
a fraction of their benefits, this makes the program more r@erse bothex ante(to potential applicants) as
well asex post(i.e. for current beneficiaries). This lead to understatelabncern among policy makers
about the possibility that this policy change would actuddlad toreduced exitfrom SSDI by current
beneficiaries as well aaduced entnjinto SSDI by new applicants. Thus, instead of reducing SSI8 r

1Buchinsky, Benitez-Silva and Rust (2005) estimate thatemtban 20% of SSDI beneficiaries in the early 1990s are not
actually disabled by the SSA's criteria, an estimate in iivith previous estimates by Nagi (1969) using a completeffedint
methodological approach based on data from the late 1960s.



and costs as the disability advocates claimed, a reduatitimei effective tax rate on SSDI benefits could
lead to a significant increase in the size and cost of the S&igram. Indeed a 1994 study by the Social
Security Office of the Actuary estimated that reducing thertde to 50% above the then prevailing SGA
level of $85 per month would lead to 400,000 nieluced entrant$o SSDI over a 10 year period. This is
approximately a 6% increase in SSDI rolls, and benefits woudtease by roughly the same percentage.
On the other hand, a 1997 study by the Congressional Buddgiee@EBO), predicted that a 50% tax rate
would increase SSDI rolls by only 75,000 over a 10 year pemddch amounts to only a 1% increase in
SSDI rolls and costs.

In 1999 President Clinton signed a Federal law mandating tttea Social Security Administration
undertake a “demonstration project” (i.e., a controlledd@mnized experiment), to estimate the magnitude
of labor supply response and the level of induced entry tlmatidviikely occur from a policy change that
would allow SSDI beneficiaries to keep some portion of theinddits if they return to work. Congress
focused on the case of a 50% tax rate on benefits above the GAe daw specifically mentions an
evaluation of of afl for $2 offset,but left the issue of threshold level earnings disregardat which this
tax would kick in to be a variable to be determined by the $SA.

In response to this law, the SSA created an internal teargraxsiwith the task of designing and imple-
menting the demonstration project, as collecting additiolata on the population of potential SSDI and SSI
applicants in a proposedational Survey on Health and Activityd panel of outside experts was appointed
as consultants to advise SSA on the statistical and dessgessassociated the demonstration project and
the surveyt This panel considered the pros and cons of various appreaclestimating the induced entry
effect. In a report to the SSA (Tuma, 2001), the panel cormrdutiat “It is extremely difficult and costly to
estimate the number and basic characteristics of indudeangs into a new program. Nonparticipants are
a heterogeneous group about whom little is known. Conselyudris hard to predict their response to a
new program.” (p. ii). In addition to a demonstration prajelce panel considered the pros and cons of four
alternative approaches to measuring induced entry: 1)gtieas based on aggregate responses to previous
changes in SSDI policies, 2) predictions based on respdasesurvey with hypothetical questions about
a $1 for $2 offset, 3px postevaluation after actual national implementation of a $1#2roffset policy,
and 4) predictions based on a dynamic model of individuabisel. The consultants dismissed option 4

2U.S. P.L. 106-70, section 302 specifies: “The Commissioh&uvaial Security shall conduct demonstration projectstier
purpose of evaluating, through the collection of data, ayrm for title Il beneficiaries (as defined in section 114&kpf the
Social Security Act) under which benefits payable underige@23 of such Act, or under section 202 of such Act based en th
beneficiary’s disability are reduced by $1 for each $2 of teediiciary’s earnings that is above a level to be determinyeihé
Commissioner. Such projects shall be conducted at a nunfbecadities which the Commissioner shall determine is sidfit
to adequately evaluate the appropriateness of nationdmgntation of such a program. Such projects shall idengifijuctions
in Federal expenditures that may result from the permameplteimentation of such a program.. The demonstration projects
developed under subsection (a) shall be of sufficient camathall be of sufficient scope, and shall be carried out onda w
enough scale to permit a thorough evaluation of the progedetermine—(A) the effects, if any, of induced entry inte firoject
and reduced exit from the project;. (C) the savings that accrue to the Federal Old-Age and Sanvimsurance Trust Fund, the
Federal Disability Insurance Trust Fund, and other Fegemgrams under the project being tested.” In 2001, the S$wamced
a separate set of demonstration projects infibéeral Registedesigned to evaluate the effects of altering various SSjrara
rules to improve incentives to return to work.

3The SSA's work was lead by staff economists John Henness&gdit Muller, and Robert Weathers.

4The panel consisted of Donald Parsons, Donald Patrick, Balst, Joel Sedransk, Judith Tanur, Nancy Tuma, and David
Vandergoot. These individuals were paid for their advisegices under a contract with the SSA.
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as far too costly and uncertain, and concluded that even & mace limited demonstration project has
significant drawbacks: “The consultants agree that thesidalsexperimental designs considered have very
serious defects and should not be used to study induced dd&signs based upon localities cannot be
dismissed as easily as the classical experimental desighsoalld be considered. However, given the large
numbers of localities and people involved, and given sonmyedasign problems, a demonstration study
of induced entry may not be worth its cost. The consultargsuacertain whether such a design, despite
its advantages relative to other designs, and despite gs bosts, would yield estimates of induced entry
that would be sufficiently accurate and reliable to meetgyatiakers’ needs.” (p. vi). The reason why
classical experimental designs (where individuals wheahaot yet applied to SSDI are randomly assigned
to “treatment” and “control” groups) have serious drawlsé& the belief that peer group and community
effects, including the overall knowledge of the program logtdrs, lawyers and other advocates for the
disabled may be extremely important factors affecting theision to apply for SSDI benefits. Thus, an
experimental design that selecting only a small some iddads within a community to be eligible for a
$1 for $2 offset will not be able to recreate the overall peet @mmunity environment that would exist
if the policy were to be adopted nationally and permanerithis lead the panel to consider experimental
designs where entire communities are randomly selectethéotreatment and control groups. As noted
above, to obtain statistically significant results, largenbers of communities would have to be included
in the treatment and control groups, and this would greattygase the cost of the demonstration project.

In view of these significant shortcomings, the Tuma reponctaled that approaches 1) and 2) were
the most promising and cost-effective means to estimatiagrniduced entry effect. “The consultants think
that valuable information on the impact of induced entry rbaycquired at relatively modest cost through
the use of dynamic modeling of individual behavior and tiglouesponses to hypothetical questions in
a survey, such as the NSHA survey currently being plannethodgh these methods pose some issues
and must be carefully interpreted, the consultants thiak 88A should continue to pursue both of these
methods, even if it is decided to study induced entry thraauglemonstration project.” (p. v).

Note that the $1 for $2 offset has already been implementethé Supplemental Security Income
(SSI) program, but with a lower disregard of $65 per mohthowever, since there are strict asset/income
tests imposed on the SSI applicants, the induced entrytafféikely to be much smaller than it would be
for the SSDI applicants. A study by Muller, Scott, and Byed@Pconcluded that the $1 for $2 offset in SSI
has negligible effects on labor force participation anchizeys. In contrast, Neumark and Powers (2003)
find significant labor supply disincentives, due to statellesupplements to the SSI benefits. These state
supplements appear large enough to completely swamp thet @i work incentives of the $1 for $2
proposal. Thus, attempting to extrapolate the actual éxpez with the $1 for $2 offset in the SSI program
does not appear to be a fruitful approach for predicting ffeeeof implementing it for SSDI.

5SSl is a means-tested cash assistance program enacteddinUflike SSDI, there is no work requirement for SSI benefits.
However, SSI applications are evaluated according to theegarocess as DI benefits and satisfy the same basic definition
disability. The SSI has very low earnings and asset thrdstafl $545 per month and $2,000, respectively, for a singlidual.
As a result of different eligibility requirements, the SSbgram serves a different “clientele” than does the SSDgrm: 55%
of disabled adults under 65 receiving SSI benefits are wombareas 58% of adult SSDI beneficiaries are male. In cortwast
SSDI, SSlI recipients are not subject to a five-month waitiexjioal to receive benefits, and are immediately eligible fedMaid
benefits. However, monthly SSI benefits are significantlyeligwaveraging only $385 per month in 2001.
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This paper provides a detailed analysis and forecast ohttheced entry effect, the welfare and distri-
butional effects, and an overall cost/benefit analysis @fh for $2 offset proposal using the model-based
approach suggested in the Tuma Report as one of the mostgingmays to address this difficult issue.
In this paper we use a prototype of an empirical life-cycledeiovhich can be used to provide detailed
predictions of the behavioral responses to a wide range péthgtical changes in the SSA policies. Our
calibrated version of the life cycle model provides veryailetl predictions of a wide range of behavioral
responses to the proposed $1 for $2 benefit offset plan. Thielnmecorporates a realistic treatment of the
SSA rules, particularly regarding the SSDI program. The ehaas calibrated by fitting the simulated data
of a population of life-cycle optimizers to that of a sampliénadlividuals born between 1931 and 1941, from
the Health and Retirement Study (HRS)hile our life-cycle model makes some simplifying assumps,
we provide convincing illustration of the potential valuigtpin general, and specifically for evaluating the
effects of the $1 for $2 offset policy.

The model predicts that the $1 for $2 offset provides a vefigcéte labor supply incentive. Under the
baseline simulations—referred to as 8tatus quo-which replicate the current policy environment of the
model, we find that about 9.5% of the SSDI recipients evelytwaturn to work. In sharp contrast, under
the $1 for $2 offset, 48.9% of the SSDI recipients eventusdlyirn to work at some point during their
spells on SSDI. However, almost all of these individualsimeto work only on a part-time basis and for
a relatively short duration. The average number of yearkegyrwhile receiving SSDI benefits, is about
2.9 years. The mean earnings of those who return to work @9%$%nnually, significantly higher than the
SGA for this cohort, namely $6,000 annually. Our model ipcoates health dynamics and it predicts that
75% of the individuals on the DI rolls will eventually expenice some partial recovery, while 50% will
fully recover. This implies that under the $1 for $2 offsdimast all of the fully recovered beneficiaries
have sufficient incentives to return to work, whereas onl§ol&ve sufficient incentives under th@atus
quo.

An important reason for these large labor supply resporsstiai we explicitly assume that the SSA is
able to make a credible commitment not to increase the aatéis+known internally at SSA asntinuing
disability reviews(CDRs)—for DI recipients who return to work. Under th&tus quoengaging in the
TWP lead to greater risk of being terminated from the DI rdlie to the audits. This is why only 10% of
DI recipients take advantage of the TWP. If we assume thatitheéhls continue to have these beliefs under
the $1 for $2 offset, then the fraction of DI recipients whtmétely return to work falls from 48.9% to
36.8%.

Most importantly, the model predicts that the $1 for $2 dffsél not have a very significant induced
entry effect. The model predicts an increase of only 2.2%énrtumber of SSDI applications while SSDI
rolls increase by 3.2%. However, the mean duration of a bgagfion the program increases only slightly,

61t would be ideal to assess the robustness of the resultsrafiodel to the underlying population whose decisions we are
trying to match. For example, it is fair to argue that youngepulations might be more likely to be influenced by policg an
social changes, like the ones introduced by the AmericatisMisabilities Act, or the Individuals with Disabilitiesdtcation Act,
than the relatively older sample that we are using as ouribasdJnfortunately, there are few panel data sets withrimfation
detailed enough to match the data requirements of our mddhedre is little doubt that disability is a socially evolviegncept.
Nevertheless, there is no reason to believe that the patiagges will affect the nature of the optimizing behaviorhef agents in
the model.



from 12.7 to 13.0 years. Thus, the induced entry effect imarily responsible for the 5.9% increase
in the total number of person-years spent on SSDI. The presdue of benefit payments (discounted to
age 21 at a 2% interest rate per year) increases by only 1r@#6,$115,000 per beneficiary to $117,000
per beneficiary. However, since there are more DI benefsadue to induced entry, the total discounted
value of SSDI benefit payments is predicted to increase ¥ 4A\@hile the present value of Social Security
contributions increases by 4.2% under the $1 for $2 offéet,niet discounted cost of the SSDI program
still increases by 5%.

The results clearly indicate that the $1 for $2 offset presié substantial benefit to a subset of SSDI
recipients, allowing them to achieve higher income, corgtion, and wealth accumulation during, and
following, their spells on SSDI. In particular, annual comgption for these individuals increases by an
average of 2.2% over their full lifetimes, and by 6.9% betwé#®e ages of 45 and 65. Nevertheless, the
program is not generous enough to induce entry of youngévithals, because thex anteincrease in
welfare for a younger person who has not yet experiencedaalitig condition is small. The main welfare
gains of the $1 for $2 occuex postfor people who have already entered SSDI and who have exgerde
a full or partial recovery.

The remainder of the paper is organized as follows. Sectierpkains why it is hard to predict the
effects of the $1 for $2 offset policy change using altexgatnethods, such as randomized experiments
with human subjects. Section 3 provides a summary of ouiclifde model, and provides clear evidence
that the model approximates the behavior of real indivislwaly well. Section 4 provides detailed analysis
of the predictions provided by the life-cycle model regagdthe impact of the $1 for $2 offset proposal.
Section 5 offers some concluding remarks and some policusgson.

2 The Life-cycle Model

The life-cycle model is one of the cornerstones of econoheoty and is originally credited to the work of
Modigliani, Brumberg, Ando, and others. Generally, therad single life-cycle model, but rather a class
of models that could be described as life-cycle models, @/pecific models differ in the details about
labor supply, consumption, savings, uncertainty, andildeadout the private and social insurance institu-
tions. There have been some economists, such as BernheinmeSknd Weinberg (2001), who argued
that the life-cycle model cannot account for observed kwéunder-savingand consequently low wealth
accumulation, by a significant fraction of Americans. Weuarthat this conclusion is erroneous since it is
based on an oversimplified formulation of the life-cycle rlodhich can be solved analytically. Current
versions of life-cycle model are a much more realistic ancbant for more aspects of the individuals’
decision process, such as labor supply decisions, inceenplarkets, Social Security, pensions, etél-
though these models are typically too complex to be solvediytaoally, the advent of fast computers and
improved algorithms, allows us to solve increasingly iaaliversions of the life-cycle model numerically.
Via computer simulations of these models, it becomes aléhet the life-cycle model is sufficiently rich
to be able to provide insightful explanations for a wide @gyriof previously puzzling aspects of savings,

"Examples of the latter type of models are Rust and Phelarvj188ench (2001), and van der Klaauw and Wolpin (2002).
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labor supply, pensions, and Social Security applicatiansitans.

A prime example is thage 65 retirement puzzl®revious oversimplified life-cycle models were unable
to explain the peaks in retirements, particularly at agear@P65. Obviously, these peaks must have some
connection to the fact that early and normal Social Secueityement benefits are available at these ages
and that Medicare benefits are available at age 65. Prevenused-form models, and life-cycle models
that failed to incorporate the SSA rules, were unable toarphe peaks in retirements at these ages.
This led to the conjecture that the only way one can explagnctincentration of retirements at age 65 is
via asociological age 65 retirement effedin contrast, Rust and Phelan (1997) showed that the peaks in
retirements can be explained as a rational response temgtitt incentives created by the SSA.

We have developed a version of the life-cycle model thatési$igally focused on providing a realistic
treatment of the U.S. Social Security program. We followgbeeral methodological approach of Rust and
Phelan (19975.

The parameters of the life-cycle model include parameteatdetermine individuals’ preferences for
consumption and leisure, and parameters that charactegzebeliefs about their uncertain future health,
mortality, and earnings. Other parameters can be imposegeanusly, if one is willing to assume that
individuals are rational and fully informed. These inclutie parameters determining the eligibility and
benefits under the SSA program, such as: (1) the ages of earlyamal retirement; (2) the bend points in
the function relating the average indexed monthly earn{A¢f8IE) to the primary insurance amount (PIA);
and (3) the actuarial reduction factors for payment of Sd&&urity benefits at the early retirement age,
and so forth.

The Rust-Phelan model has several important limitatiorisst,At was estimated for the 1903-1911
birth cohort using the Retirement History Survey that watected during the 1970s, and is thus out of
date. Second, the Rust-Phelan model imposed crucialatstrithat consumption equals income. While
this was a reasonable approximation for the predominanthet income, blue collar workers in their
RHS sample, it is unlikely to hold in our sample, and we relsigs aissumption and extend the model to
incorporate the individual savings and wealth accumufatiecisions. Third, Rust and Phelan ignored the
SSDI program, which is one of the most volatile componenth®fSSA programs, with DI rolls and costs
rising at unsustainable rates. A comprehensive model titdides all the key components of, and the
substitutions among, the relevant Social Security progriamital for obtaining accurate predictions of the
net fiscal impacts of various policy changes. For examplatt@mpt to save money by increasing the early
retirement age from 62 to 64 or 65 may be partially offset byr@neased in applications for DI benefits
at those ages. Our model incorporates an integrated tratibhthe SSDI and the Old Age and Survivor’s
Insurance programs of Social Security (OASDI).

Also, the unknown parameters of this successor model wididbenated using the most recent available
panel data from the seven waves of the Health and Retirentedy $HRS) over the 1992—2004 peridd.

8Rust and Phelan used the Retirement History Survey, whileseethe Health and Retirement Study, which began in 1992
and is continuing to collect data from an initial panel of mtlian 12,000 individuals in two year intervals.

9Because of computational difficulties the present versfdhelife-cycle model does not yet include Medicare, pevagalth
insurance, or the Unemployment Insurance components db&# program. In future versions of the model we will include
these, along with a more realistic treatment of the famidit thcludes income from spouses and other sources of urtbigncEme,
asset/business income and other sources of unearned intbiese additions will allow the life-cycle model to do a kejob of
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The fact that we do not include the health insurance incestprovided by the SSDI program in our
model, deserve some further explanation. After all, theesscafter two years, to Medicare, can be of
substantial appeal to individuals with health problemsosisrenough to consider applying for disability
benefits. Notice, however, that the evaluation of the $1 Pooffset policy is unlikely to be affected by the
introduction of this feature, at least in terms of compatting alternative policy scenarios. The proposed
reform does not affect health insurance coverage at all. &Neve that the explicit introduction of Medicare
in our model will allow us to better match some of the featusesobserve in the data, and rely less on
difficult to test characterizations of the utility functitmexplain certain behavior such as the lack of interest
in the trial work period, for example.

Below we first describe the life-cycle model briefly and ititigly, and illustrate some comparisons of
the behavior predicted by a calibrated version of the moditdl actual behavior observed in the HRS and
other micro data, as well as data from aggregate prograistgtatfrom the SSA and other agencies. We
demonstrate the richness of the life-cycle model and th#&iaddl insights that this model provides. While
the results reveal a number of areas where the model couldgreved, in terms of fitting better the data,
it is already sufficiently developed to be used for analyzingortant policy issues, particularly the $1 for
$2 offset proposal.

2.1 Description of the Model

The life-cycle model predicts an individual's behavior otreeir full life-cycle starting at age 21 until their
death. In each period, assumed to be one year in length, diadinal makes decisions about how much
to consume and how much to save, whether or not to work, aral iiveether to work full- or part-time,
and whether or not to file an application for disability betsefand, if the person is over age 62, whether
to apply for Old Age benefits. An individual conditions higfldecisions on current information, which
includes their current age, wealth, and health status. fidligidual faces uncertainty about future health
status, mortality, and earnings. The individual saves deoto accumulate a precautionary buffer stock
in the event of protracted periods of low earnings and/or teath, as well as in order to prepare for
retirement.

The model has three health states: (1) excellent/goodhdal fair/poor health; and (3) “disabled”.
10 The transition probabilities among the various healthestatere estimated from data on self-reported
health and disability status in the HRS. Health states (d) ) are relatively persistent, in the sense that
once one is in one of these states is likely to remain in tlzé $br a long time. Specifically, if a person
is currently in good health, there is a 95% probability thetshe will be in good health in the following
year. Similarly, if a person is disabled, there is a 87.5%bphility that he/she will remain disabled in the

fitting observed behavior, particularly with respect to iteaccumulation and labor supply.

10we put quotation marks around the latter state since it doesaincide with the Social Security definition of disalyilibut
rather denotes a condition sufficiently severe such thateignts the individual from working entirely. There are antuer of
conditions that automatically qualify individuals, withiofurther consideration of the residual functional capadexamples of
these include blindness, multiple sclerosis, and AMS. ¢épthowever, having some of these conditions does not rexdggaean
that the person is in poor health, in fact, there are manysaafSadividuals with conditions which are considered “ditiag,” who
work. There appears to be intangible, difficult to measuatteristics such as intelligence, motivation, and dateation that
enable certain people to work in spite of severe handicaps.
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Figure 1:Simulated versus Actual Survival Curves

following year. The poor health state representaasitional statethat is, when someone is in poor health
there is a 20% chance that they will be in good health in tHewehg year and a 12% chance that they will
become disabled in the following year. Initially we assuimat these transition probabilities do not depend
on age. However, we do assume that the probability of dyimzpdés on age, as well as on the person’s
health status. Using the HRS data we have estimated age ahld-dependent survival probabilities. Not
surprisingly, the results show that survival probabiditaecline with age and decline with the worsening of
the health status.

Figure 1 compares the aggregate survival probability ofrauited sample of 1,123 individuals to the
survival probabilities from the U.S. Decennial Life Tabfes 1997. We see that the survival curve for our
simulated population is very close to the survival curvelieghby the life tables. This clearly indicates
that we have accurately estimated the age-health survigabpilities from the HRS survey. Moreover, it
also implies that our assumption that health status tiangitrobabilities do not depend on age may be a
reasonably good approximation, at least in the currentesdnt

Individuals are assumed to maximize the expected discdwsiteam of future utility, where the per
period utility functionu(c,|,h,t) depends on consumptianleisurel, health statul, and age. Obviously,
we specify a utility function for which more consumption mtter than less, and more leisure is better than
less. The flip side of the utility of leisure is the disutilibf work. We assume that the utility of leisure
(disutility of work) is an increasing function of age and iglier for individuals who are in worse health
than for individuals who are in good health. Thus, the maitdiathat distinguishes a person who falls into
the health statdisabledfrom a person who is ifair/poor health is that the former has a higher disutility
of work. In addition, we assume that the worse a person’dineslthe lower their overall level of utility is,
holding age, leisure, and consumption constant. We alsavdtir a bequest motive by providing a utility
of wealth bequeathed to heirs or to institutions after oes.di

Any person who is not already receiving SSDI benefits is leligio apply for SSDI benefits provided
they are younger than thmrmal retirement agécurrently 65 and six months). If they are over the normal
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retirement age, then the only option they have is to applysfuial Security Old Age benefits. Prior to the
normal retirement age any person has the option of applyingither SSDI or Old Age benefits, provided
that he/she is over thearly retirement agdcurrently 62)!* While there is a 100% probability of being
awarded OA benefits if one applies and is age-eligible, tbbadility of being awarded SSDI benefits is
considerably less than 100%. Using data from the HRS ancggty program data from the SSA web site,
we estimated a probabilistic model of the SSDI award protess

The probabilities of being awarded benefits depend on theidthal's health status and the labor supply
decision in the year of application. It is higher the worse’stealth status is, but it is zero if they choose
to work at a level in which earnings exceed the SGA level. Asperis allowed to appeal a denial, and
also to repeatedly apply (and/or appeal) for SSDI beneftigs fEpeated gamaspect of the SSDI program
translates into the fact that thétimate award ratds about 70%, much higher than the 5084ial award
rate that would be inferred by looking only at the initial decissoby the Disability Determination Services
(DDS). The ultimate award rate is higher than the initial elveate is because some of the individuals
choose to appeal and initial denial. The first level of appetd ask the DDS to perform a reconsideration,
and if denied again, they can appeal the case to an Admitistreaw Judge (ALJ). In principle, an
individual can subsequently appeal to the SSA Appeals Ba@ard then to the Federal Court. In reality,
only a small fraction of awards are due to successful appediese last two stages.

Our life-cycle model does not model each of these separgteahgtages. Instead, we simply assume
that a denied applicant can reapply an unlimited numbemuédi At each reapplication, an applicant has
the same chance of being awarded benefits as their initidcappn. As indicated above, in reality, the
chance of being awarded benefits via an appeal to an ALJ igisagrily higher than the chance of receiving
an initial award via the DDS. On the other hand, the SSA id\like keep track of previous applications to
the program, and a person who repeatedly applies for benedigshave lower chances of success. These
two considerations have opposing effects, and we feel itéaaonable approximation to model appeals as
new applications.

A person that has been awarded SSDI benefits will not nedlgssamain on the program until he/she
dies. First, if an person reaches the normal retirement afpié will be automatically transferred from the
SSDI program to the OA program. Individuals can also de@deturn to work on a full- or part-time basis,
and consequently will be terminated from the SSDI rollsratfte 9 month trial work period, provided that
their earnings exceed the SGA level. There is also a smdigtibty that an individual will be involuntarily
terminated as a result from random audits that are knowmiallg in SSA ascontinuing disability reviews
(CDRs). We allow the probability of being terminated due tGAR to be a function of a person’s health
status, with persons in good health status having a sulbtamgreater risk of termination than those who
are in poor health, or who are disabled. Furthermore, agiradteve, under thstatus quoversion of the
model we assume that DI recipients believe that engagingliW®& will put them at permanently higher
risk of termination due to a CDR. When calibrated we set tiobglility of termination due to a CDR three
times higher after engaging in a TWP. The model provides soreble explanation as to why only about

11The OA benefits are actuarially reduced, based on the nunfbmowths prior to the normal retirement age at which the
individuals first start receiving the OA benefits.
12F0r details see Benitez-Silva, Buchinsky, Chan, Chegbmasnd Rust (1999).
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10% of DI recipients ever take advantage of the TWP. Withbase altered beliefs the life-cycle model
over-predicted the fraction of DI recipients who would takk/antage of the TWP option.

2.2 Choice variables, state variables, and laws of motion

We solve the life-cycle model by backward induction, staytirom the terminal age of 100 and working
backward until age 21, the age when we assume individuaés &mé labor force. Agents in our model
make three decisions at the start of each period, denotéli,loy, ssd }, wherel; denotedeisure ¢ denotes
consumptionwhich is treated as a continuous decision variable, ssgddenotes the individual'Social
Security decisionHere,l; denotes the amount of waking time devoted to non-work digtssinormalized

to 1. We assume that a full-time job requires 2000 hours perged a part-time job requires 800 hours per
year. Accordingly, we defind; = 1 to denote not working at all, = .543 corresponds to full-time work,
while |y = .817 corresponds to part-time wotk.

We assume three possible valuesdsd, ssd = 2 denotes the decision to apply for Old Age benefits,
ssd = 2 denotes the decision to apply for DI benefits, aad = 0 denotes the decision not to apply for
benefits. Some of these choices may be infeasible undeirceiteumstances. For example, individuals
who are below the early retirement age (denoted by ERA) arallowed to receive OA benefits. Hence,
their choice set reduces 8sd € {0,2}. Also, if a person is already receiving OA benefits they canno
re-apply for additional benefits, so they face no furthelri@®unless their agesatisfies ERA<t < NRA
(where NRA denotes the normal retirement age), in which daese still have the option to apply for DI
benefits, even while receiving OA benefits.

The stateof an individual at any point in time can be summarized by thigowing five variables:

(i) Current agd; (ii) net (tangible) wealthw; (i) the individual's Social Security statgs; (iv) the indi-
vidual's health status, and (v) the individual's averaggy@yaw. Thess variable can assume up to ten
mutually exclusive valuesss = 0 (not entitled to benefitsgs = 62 (entitled to OA benefits at the early
retirement age), ansk = 63,...,70 represent the remaining 8 Social Security states cametspg to first
becoming entitled for benefits at each of the ages.6370, respectively. The reason these states are re-
quired is that under the SSA benefit formula, the individiadonthly old age benefit is based on their PIA
and a permanent actuarial adjustment factor that depentteeage at which the person was first entitled
to OA benefits:*

Another key variable in the dynamic model is the averagexedewage, serving two roles: (1) it
acts as a measure pérmanent incoméhat serves as a conveniesufficient statistidor capturing serial
correlation and predicting the evolution of annual wageiegs; and (2) it is key to accurately model the
rules governing payment of the SSA benefits. An individubighest 35 years of earnings are averaged
and the resulting\verage Indexed Earning@\IE) is denoted asw.'® The PIA is the potential Social

13The leisure values are obtained as follows: .543= (12+365— 2000 /(12+365) andl = .817= (12x365—800)/(12+365)
corresponding to full and part-time-work, respectively.

1That is, the model accounts for actuarial reductions in gllieenefits claimed prior to the NRA, and for the delayedeastent
credit (DRC) for benefits claimed after the NRA. For furthéadission on the connections between the actuarial reduatid
labor supply behavior.see Benitez-Silva and Heiland4200

15if there is less than 35 years of earnings when the persorbérsimes eligible for SSDI, then the 5 lowest years of easing
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Security benefit rate for retiring at the normal retiremege.dt is a piece-wise linear, concave function of
aw, whose value is denoted Ipja(aw ).

In principle, one need to keep as state variables the endisé garnings history. To avoid this, we
approximate the evolution of average wages in a Markoviahiém, i.e., period + 1 average wage&w 1,
is predicted using only agé, current average wagaw, and current period earningg, Specifically, we
use the observed sequence of average wages as regresstimatecthe following regression model of an
individual's annual earnings:

log(Yi11) = 01 + 0z log(aw) + ozt + agt? + y; + 1. 1)

This equation describes the evolution of earnings fortiole employment. Part-time workers are assumed
to earn a pro-rata share of the full-time earnings level, (aart-time earnings are 802000 of the full-time
wage level given in equation (1)).

We have found that the AIE is well approximated by a simple imp\average of indexed earnings
(truncated at the Social Security maximum earnings lintétken over the entire earnings history. This
moving average can be written recursively as

t 1
AWy = AW + o0 (2

If we regressaw on the exact average indexed earnings (calculated frometts®p's earnings history using
SSAsANYPIAprogram), theR? of the regression is 98%, which confirms taa is an accurate predictor
of the AIE. The advantage of usirayx instead of the AIE is thaaw becomes a sufficient statistic for the
person’s earnings history. Thus, we need only keep tragkpfand update it recursively using the latest
earnings according to (2).

For the 1931-1941 cohort the NRA is 65 and the PIA is perm&nesduced by an actuarial reduction
factor of exg—0g:k), wherek is the number of years prior to the NRA (wikt> ERA) that the individual
first starts receiving OA benefits. The actuarial reductite for the 1931 to 1941 cohortgg = .0713,
which results in a reduced benefit of 80% of the PIA for an iitilial who first starts receiving OA benefits
at age 62. It is important to note that a person who is acceptedthe DI program prior to the NRA
receives the full PIA regardless of his/her age. However 3BA does apply an actuarial reduction to the
DI benefits that are awarded after the individual startedivawy early retirement benefits.

To increase the incentives to delay retirement, the 1983a58ecurity reforms gradually increased
the NRA from 65 to 67 and also increased the DRC. This is a peentancrease in the PIA by a factor
of exp{gz! }, wherel denotes the number of years after the NRA that the individetdys receiving OA
benefits. The ratgy is being gradually increased over time. The relevant vatu¢hie 1931 to 1941 cohort
is g2 = 0.05. The maximum value dfis MRA—NRA, where MRA denotes a “maximum retirement age”
(currently 70), beyond which further delays in retiremeieig/no further increases in PIA.

Another aspect of the Social Security rules that we modeteors taxation of benefits. We solve the
model for a cohort of individuals who were born around 193@ #nus we have implemented a version of

are dropped and the remaining wages are averaged. Sociait@esually reports the monthly equivalent or AIME.
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the SSA benefit formula that was in effect during the mid 199@sen these individuals started to reach
the NRA (65 for this cohort). Individuals whose combineddme (including Social Security benefits)
exceeds a given threshold must pay Federal income taxesami@npof their Social Security benefits. We
incorporate in our model all these rules, as well as the 25.86cial Security payroll tax.

In addition, we also account for the Social Secuag@rnings testlf a person retires between the ERA
and NRA, each dollar of earnings above a certain threshggréximately $10,800 in the mid 1990s)
results in a 50 cent reduction in Social Security benefitéwBen the NRA and MRA the implicit earnings
test tax rate falls to 33% for earnings above a higher thitd€$4.7,000 in the mid 1990s). For individuals
who are above the MRA, there is no earnings test. While theiregs test provision has been recently
eliminated for individuals who are over 65, the older rulesvitae relevant one for most of the HRS birth
cohort at the time of their retirement, and we include it inimodel. Our model also incorporates a detailed
model of taxation of other income, including the progresdtederal income tax schedule (including the
negative tax known as the EITC — Earned Income Tax Credit), state and local income, sales, and
property taxes.

We assume that the $isd= 2 then the individual’s utility is given by

y _
u(c,l,ssdh,age = C—yl+cp(ageh,aw)log(l)—2h—K. (3)
Otherwise, the individual’s utility is given by
-1
w(c,l,ssdh,age) = —~ t @(age h,aw)log(l) — 2h, (4)

where@(age h,aw) is a weight that can be interpreted as thlative disutility of work As discussed above,
we assume thap is an increasing function of age and health status (i.eiviohghls in worse health have

a higher disutility of work). We also assume th@is a decreasing function @iw, reflecting the fact that
individuals with higher wages typically have more inteirggtand physically less demanding jobs, and thus
a lower disutility of work than a “blue collar” worker who tigally earns lower wage¥. The parametek
represents the “hassle” and “stigma” costs associatedthgtapplication for DI benefits. One can alléiv

to be a function of observed covariates (such as age andg@aweage), as well as unobserved heterogeneity,
but we abstract from this specification in this paper. In #sults shown below, we have used a value of
K =.001. We assume that there are no time or financial costs iegotvapplying for OA benefits, but we
do account for the time and “hassle” costs involved in apgyfor DI.

The parametey indexes the individual’s level of risk aversion. As— O the utility of consumption
approaches lag). We usey = —.37, which corresponds to a moderate degree of risk averistonmplied
behavior that is slightly more risk averse than that impbgdogarithmic preferences.

Figure 2 plots the functiorp that we used in the solution and simulations of the life-eytlodel. The
left panel shows that the disutility of work increases witteaand is uniformly higher the worse one’s

18|n the subsequent econometric analysis we will allow thatilisy to contain parameters reflecting unobserved hejeneity
for leisure, and let the data determine the distributiomefdisutility of work conditional on the average wage andcotibservable
variables.

12



a. Relative Weight on Disutility of Work by Age b. Relative Weight on Disutility of Work by Average Wage
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Figure 2:Relative Weight on Leisure, by Age, Health and Average Wage

health is. Note that the disutility of work increases muchremgradually with age for an individual in good
than for an individual in poor health, or disabled healthtest. The right hand panel of Figure 2 shows how
the disutility of work decreases with average wage. We patgtuhat high wage workers, especially highly
educated professionals, have better working conditioas thost lower wage blue collar workers.

2.3 Simulations of the Life-cycle Model

Figures 3 through 10 illustrate the rich types of behaviat the DP model predicts. Each of the curves is
an average of 1,123 independent and identically distrib(itd) simulations, with each simulation corre-
sponding to a separate individual followed from age 21 uhdir death. The averages were computed at
each age, for the sub-population of survivors at that age.

Figure 3 compares actual and simulated health status byTdgesimulated health status in the right
panel of Figure 3 does a reasonable job of matching the agattdrn in the left panel of the figure. The
fraction of people reporting good health status is dedjniith age a little more rapidly than our model
predicts, and the fraction in poor health and disabled iseaging more rapidly with age than in our model.
This suggests that our initial assumption of age-invarfadlth transition probabilities should be relaxed
in order to better match “age-health profiles”.

Figure 4 depict the employment status by age. On the left [pameél we provide the employment
status from the HRS. Note that there is a clear decline inrl&trae participation starting at about age
54. There is also gnificant increase in part-time work atterdge of 60. The simulation results shown
in the right hand panel exhibits a similar, but more exaggeraattern. The DP model under-predicts the
amount of part-time work between ages 45 and 60, and, géneraér-predicts the amount of part-time
work at later ages. The pronounced peaks in part-time wodgas 65 and 70—when the earnings test
tax falls from 50% to 33% and 0%, respectively—are absertierHRS data. It appears that the life-cycle
optimizers are far more responsive to these incentives rig@npeople are. This point should be kept in
mind when evaluating the predicted impact of the $1 for $8aiff Another discrepancy is that the life-cycle
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a. Actual Health Status in the HRS b. Simulated Health Status
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Figure 3:Actual vs. Simulated Health Status

model over-predicts the fraction of full-time workers betmn the ages of 45 and 60, and under-predicts this
fraction at later ages. None of the 1,123 individuals in tineutated data worked full-time after age 65,
whereas approximately 20% of the HRS sample in this age remggnued to work full-time.

We believe that many of these discrepancies can be recdnnileiture more general versions of the
model. Specifically, adding more heterogeneity with redardow rapidly the disutility of work increases
with age, will make it possible to better predict the numbkepart-time workers at younger ages as well
as the number of full-time workers at older ages. In the mpuesented here all individuals share the
same utility function, so that the only source of heteroggris differences in health, average wages, and
wealth. In reality, many of the individuals who continue wiog full-time into their 70s may be high paid
professionals such as doctors, lawyers or academics, worhach better working conditions and more
job flexibility, and who are more likely to love their work. Awted in the discussion of Figure 2, we
have tried to capture some of this effect in a parsimonioug loyaallowing the disutility of work to be a
declining function of the average wage.

Figures 5 compares the distribution of ages at which peoderéceive OA benefits. In the left panel
we present the actual distribution of retirement ages ir8188®m the 1999 Annual Statistical Supplement
to the Social Security Bulletinln the right panel we depict the results of our simulationh# life cycle
model. The model captures the main features of the datacylarty the large peak in retirements at age
62. However, the current version of the model does not caghe relatively small fraction of individuals
who claim benefits at age 63 and 64, and at ages after the nmtinaient age. Again, we believe that the
main reason for this apparent discrepancy is the lack ofbgemeity in the life-cycle model.

Figure 6 shows the evolution of the population between treetBocial Security states (1) not receiving
any Social Security benefits; (2) receiving SSDI benefitst @) receiving OA benefits. We see that the
model captures these trends fairly well. The increase in eelits toward the end of the sample period
represent composition change due to death and is based ab&amvations.

Figure 7 shows actual and simulated trajectories for waaggbwealth. In the right panel of the figure
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Figure 5:Actual vs. Simulated Distributions of Ages of First Receiptof OA Benefits
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Figure 6:Actual vs. Simulated Social Security Status

we also provide the simulated trajectories of Social Sgcbenefits and consumption over the life-cycle.
First, we see that wages increase over the first part of theidli@ls’ life-cycle and start dropping in their
late 50’s in both panels of the figure. During the first 30 yeiadividuals consume only about 70% of their
wage earnings, resulting in a rapid buildup of net worth ffestks at age 60 in our simulations. In the data
we see steady increase in wealth, but this is because ofdtesse in the value of housing and stocks over
the period of the late 1990’s. The maximum level of wealthuazglation is about the same in the data and
the simulations, but the life-cycle model predicts a morakee trajectory for wealth. Wealth accumulates
up faster than we observe in the HRS prior to age 60, and themudates at a faster rate than we observe
after at 60.

The actual distribution of wealth is more skewed in the HR@ ¢laan in our simulations (not reported
directly for brevity). In particular, the mean net worth ges60 for the HRS respondents is more than two
times greater than median wealth at that age, whereas inmulagions mean wealth is only slightly higher
than median wealth. The likely reason for this is the fact th&@ have not yet incorporated other sources
of income, such as spousal income and inheritances. Addltireterogeneity in earnings processes could
also help generate extra skewness in the wealth distribute believe that once we account for other
risks such as the risk of involuntary unemployment and wrgx$ medical costs, the life-cycle model will
predict substantially higher precautionary savings rttes is predicted by the current model. Recall that
in the current model an individual faces risks from only themurces: loss of job due to health problems,
mortality, and uncertainty about future wage rates.

Overall, it appears that the simulation results providesaeoaable approximation to the data. Contrary
to claims made by some researchers that individuals hadeduete savings at the eve of retirement, our
simulations of the life-cycle model suggest that the irdlingls born between 1931 and 1941, who were
followed by the HRS, have adequately prepared for retirémeanything, these individuals have a higher
level of wealth accumulation both before and after the eatnt age than is predicted to be optimal by
our life-cycle model. Our conclusions are similar to thostamed by Engen, Gale and Uccello (1999),
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Figure 7:Wealth, Earnings, Social Security Benefits, and Consumptio

which also analyzed simulations of a numerically solvee-tifcle model’ Thus, we see little evidence
that individuals in the HRS are under-saving for retiremantonclusion supported by direct empirical
analyses of wealth and pension accumulations of the HR®mdgmts by Gustman and Steinmeier (1999).
In particular wealth accumulation plays an important rolednsumption smoothing over the life cycle.
Thatis, the rapid decumulation of wealth after retireméioirgs individuals to maintain a relatively smooth
pattern of consumption over their life cycle, even when mej@nges in labor supply occur.

Figure 8 depicts the net wage (net of taxes), Social Sechahgefits, and consumption over the life
cycle. Specifically, the model predicts that as individuaiger retirement, they make significant reductions
in their consumption spending. The right hand panel shoatstiean consumption spending declines from
a peak of $22,000 per year at age 60 to about $19,000 per yage &5. As discussed above, the results
of Figure 8 are in sharp contrast to the claim made by Bernhskimner and Weinberg (2001) who argued
that large drops in consumption after retirement are insters with the predictions of the life-cycle model.

There is a sharp peak in consumption at age 70 that reflecsghiéicant number of individuals who
return to work to take advantage of the fact that there is moiegs test after age 70. The large drop in
consumption is caused primarily by the large drop in wealthich is being consumed as a result of early
retirement. The left hand panel shows that individualst s&diring in their 50s, whereas Social Security
benefits do not begin to kick in until individuals are eligitib receive them at ages 62.

In Figure 9 we compare the distribution of ages of first retcefD| benefits. The right hand side panel
presents the simulation results, while in the left panel vawige the distribution from the HRS. The sim-
ulations are qualitatively similar to the actual distribat except that the life-cycle model under-predicts
the mean age of first receipt of DI benefits. The model was redéd to approximate the average age of

17Engen et al.’s life-cycle model did not allow a choice of labopply and did not incorporate a realistic treatment of3beial
Security. Allowing for Social Security and endogenous fegply,ceteris paribusleads to lower levels of wealth accumulation.
However, our model also incorporates an additional risk Hragen et al. did not consider—uncertain health statust-etteates
a motive for higher precautionary wealth accumulation. sSEvo effects seem to counterbalance each other. Congbgbeth
our model and the Engen et al. model lead to roughly similagl$eof wealth accumulation over the life-cycle.
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a. Simulated Net Wages and SSA Benefits over the Life Cycle a. Simulated Consumption over the Life Cycle
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Figure 8:After tax Wages, Social Security Benefits, and Consumption

first receipt of SSDI benefits in the aggregate, which was #913972. Our model is also consistent with
the fraction of DI recipients who are ultimately awarded dféa, namely 70%, which we have found sys-
tematically in previous work with the HRS data (see BenB#za, Buchinsky and Rust, 2004 and 2005).
Furthermore, we find that nearly 9.5% of SSDI recipientanatiely return to work, all via the TWP. An
additional 10% of all SSDI recipients leave the rolls as alltesf CDR’s. Both findings are consistent
with Muller’s (1992) analysis of the New Beneficiary Surv&mally, the mean duration on SSDI for our
simulated sample is 12.7 years, somewhat higher than ti@ey&ar actual mean duration for the SSDI
recipients in 1993 (Wheeler, 1996).

There are two key aspects of individuals’ preferences atiefe¢hat affect their decisions to apply for
SSDI, and to return to work under the TWP. The first is the peedestigma of being on SSDI. The second
is an individual's beliefs about their chances being subje@ CDR, once they reveal themselves as no
longer disabled by taking advantage of the TWP. Without digmea effect the life-cycle model greatly
over-predicts the number of individuals who apply to SSDbéwdver, a fairly small stigma effect, i.e.,
K =.001 (in (3)), allows us to accurately approximate the factf the population who applies for SSDI.
The stigma effect also helps generate an incentive for ithdials to leave the DI rolls as we found in our
simulations.

The life-cycle model also over-predicts the number of Digmnts who use the TWP opportunistically,
that is, those who return to the DI rolls immediately aftexr TWP. As noted in the introduction, our model
of health dynamics predicts that about 50% of new awardet®tBdI| program will eventually experience
a recovery, sometime during their spell on the DI programe Todel predicts that nearly all of these
individuals should take advantage of the return to work mtiges since they can keep 100% of their DI
benefits during the, effectively, 12 months TWP. Howevez,work of Muller (1992, 2000) indicates that
only about 11% of new DI awardees eventually take advantatied WP. One way the life-cycle model is
able to capture this phenomenon is via a belief, on the padappients, that engaging in TWP wikveal

185ee Table 6.C in the 1999 Annual Statistical Supplementa&ttial Security Bulletin.
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a. Age Distribution at First Entittement to DI Benefits in the HRS b. Simulated Distribution of Age at First Entitlement to DI Benefits
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Figure 9:Distribution of Age of First Receipt of DI Benefits

to the SSA that they might no longer be disabled, and hendegutithem at much greater risk of leaving
the rolls via a CDR.

The results provided in Table 1 of Muller (1992) suggest thase beliefs may be well-justified. Among
the 405 DI beneficiaries in the New Beneficiary Survey whorretd to work at some point in their DI
spells, 46 of them were removed from the rolls. This reprisséigher termination due to CDRs than
for the DI population as a whole. Our simulations suggestheiaries believe that their chances of being
removed from the DI rolls due to a CDR is, permanently, 3 tiligher after engaging in a TWP, compared
to not doing so.

The results presented here clearly show the richness ambights that can be obtained from analyzing
a sufficiently realistic version of the life-cycle model. Wthe comparisons of model predictions to the
data revealed some discrepancies, the main features ohtaehdve been captured quite accurately. All
models are approximations to reality, the most relevanieiss whether or not a particular model provides
a sufficiently good approximation to be a useful and credilgbeit into policy making. We are not aware
of any other currently available model which integrates §&m Social Security Old Age benefits and
that can provide individual-level predictions of labor plyp savings, and DI and OA benefit application

decisions, and which can also predict how behavior and veelfall change in response to changes in the
SSA policies.

3 The Impact of the $1 for $2 Offset

We now use the life-cycle model described in the previous@eto predict the behavioral, welfare, and
fiscal impacts of the imposition of the $1 for $2 benefit offsedposal. The great advantage of the life-
cycle model is that it provides an opportunity to conduct ey\apecial type of “controlled experiment”
that would be impossible to conduct in the real world. Theegixpent works as follows. We simulate
a population of 1,123 individuals starting at age 21 understatus quagopolicy of the SSA, with the de
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a. $1 for $2 Ofset Impact on Full-time Employment b. $1 for $2 Ofset Impact on Part-time Employment
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Figure 10:Impact on Full and Part Time Employment

facto 100% tax on earnings above the SGA (up to the amountlpaitie SSA). Then we re-solve and
re-simulate the life-cycle model under the hypothesis that$1 for $2 offset is in effect. In doing so, we
save the random seeds for the simulation of the 1,123 ingiddunder thestatus quaand treat them as
“experimental controls,” to be applied to another simudagbepulation of 1,123 individuals who are given
the $1 for $2 benefit offset “treatment”. This means that thgttories for health and mortality in the
control and treatment groups adentical. Hence, the only differences in the outcomes for the two gsoup
are changes in the endogenous variables, which reflect Havioeal responses to the $1 for $2 treatment.
This is an especially powerful type of experimental conthalt is clearly not possible to conduct in any
experiment with human subjects.

Figure 10 shows the labor supply effects of $1 for $2 offséte Teft hand panel shows the impact on
the fraction of the sub-sample of SSDI recipients who engadell-time work and the right hand panel
shows the fraction that engage in part-time work. We seetliea$1 for $2 offset has very little effect on
full-time work. The only difference is a slight reductiontime fraction of individuals engaging in full-time
work between age 51 and 60. For example, at age 55, 2.1% oathels works full-time under thstatus
qug, whereas only 1.0% works full-time under the $1 for $2 offset

The right hand panel of Figure 10 shows that there is a sigmifianpact of the $1 for $2 offset on
part-time work, which concentrates between the ages of 806&n This is when individuals who are
receiving DI benefits can take advantage of the $1 for $2 pffsavision. There is virtually no change in
part-time work earlier in the life-cycle, especially nofdre the age of 45, the age at which individuals start
to enter the DI program. There is some part-time work at agesw 46 under the $1 for $2, because some
individuals are induced to begin their application for Diliegt than they do under thetatus qud-rom ages
47 to 50, the fraction of individuals engaging in part-timerwis uniformly higher under the $1 for $2
offset. There are particularly large peaks in part-timeknatrages 54 and 60, when 24% and 20% of the
sample, respectively, are working part-time.

Under thestatus quowe see a large peak of part-time work at age 63, where 14%easdmple are
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working part-time. The increase in labor force participatiafter age 62 in thetatus quosimulations
reflects the opportunistic use of the TWP option. The opmistic use of the TWP increase after age
62 specifically because after age 62 DI recipients have @éalk option in the form of the SSA early
retirement benefits. This, in turn, helps them shield thévaserom the risk that a return to work could
trigger a higher chance of termination due to a CDR. Oveltadi fraction of SSDI recipients who choose to
return to work at some point during their DI spell increasest9.5% under thetatus quoto 48.9% under
the $1 for $2 offset. Furthermore, those who return to woldg aork for more years, namely an average
of 2.9 years under the $1 for $2 offset, but only one year undestidtels quo.This is because under the
status quddl recipients are largely exploiting the trial work provasi and do not work beyond it since it
would result in termination from the DI program. In contragtder the $1 for $2 offset DI recipients are
given larger incentives to enter a TWP and to continue warlifter the end of the TWP.

Independent evidence that a $1 for $2 benefit offset provadetsong work incentive is provided in a
study by Muller (1992) that followed 59,000 SSDI benefiaarivho were first entitled to benefits between
age 55 and 64. About 11% of them returned to work at some pftigtttheir initial entitlement. Of these,
71% returned to work after age 62, and 47% returned to woek affe 65. This is of significant importance,
because SSDI beneficiaries can convert from DI to OA bendfége62, and the OA program has a $1 for
$2 offset above a substantially higher disregard &%t age 65 the earnings test falls to a $1 for $3 offset
above the higher disregard level. Thus, it is not surprisiveg the majority of SSDI beneficiaries return
to work at ages where the earnings test is less binding. Tdweyicle model’'s predictions of the timing of
return to work by DI beneficiaries are quite consistent whigse findings.

Figure 11 provides the model’s prediction of the other maftect of the $1 for $2, namely theduced
entry effect. The left hand panel depicts the fraction applying Do benefits, while in the right panel
the fraction on the SSDI rolls is depicted. We see only a modesiced entry effect here. Overall, 134
individuals apply for SSDI, and 95 of those are ultimatelyasded SSDI benefits under tiséatus quo
simulation, whereas 137 individuals apply, and 98 of theenudirmately awarded SSDI benefits, under the
$1 for $2. Evidently, the net gain in expected discountetityitiesulting from the option to work while
receiving DI benefits under the $1 for $2 offset is not largeugh to induce people to apply for benefits.
Note that under the $1 for $2 offset the ultimate award rafd i5%, only slightly higher than 70.9%, under
the status quo That is, applicants who are initially rejected have a slighktronger incentive to appeal an
initial rejection under the $1 for $2 offset than under sit&tus quo

In the right hand panel of Figure 11 we see that SSDI rollssiase by 3.1% in our simulations, some-
what larger than the 2.2% increase in applications for SEBit is caused by the fact that the mean duration
on the DI program increases by years, from 12.7 years under thtus qudo 13.0 years under the $1
for $2 offset. It one might be tempted to associate this withfact that DI recipients have less incentive
to leave the rolls under a $1 for $2 offset (i.educed exit effect)However, the increase in durations is
actually due to a3 reduction in the mean age of first receipt of DI benefits, Wilgcclosely related to the
induced entry effect. At the margin some new disabled inldisls who did not apply for DI benefits under

19For example, in 1989 the SGA was $300 per month, but the OAregsiest disregards were $540 and $740 per month, for
early and normal retirees, respectively.
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Figure 11:Impact on SSDI Applications and Rolls

the status quaare induced to apply under the $1 for $2 offset. In additierdéhare also individuals who

applied in both cases, but are induced to apply slighdlgtier under the $1 for $2 offset. Consequently, the
combined effects of induced entry and the increase in megatidn on the program result in an increase

of 5.9% in the number gberson-yearspent on SSDI rolls.

The life-cycle model’s prediction of the induced entry effées between the projections of the SSA
and CBO. As indicated above, a 1994 study by James McGlayghflithe SSA Office of the Actuary,
predicted that the $1 for $2 program would result in 400,08@iteonal induced recipient®ver a 10 year
period. This amounts to an approximate 6.4% increase in inea number of workers awarded DI
benefits, nearly three times larger than the 2.2% increasdigsed by our mode®® The CBO predicts
that there would be 75,000 induced filers over the 10 yeangeronsidered by McGlaughlin, that is, an
increase in SSDI of approximately 1.2%.

Figure 12 shows the impact of the $1 for $2 offset on Social8grcontributions and benefit payments
for the sub-population of SSDI recipienté priori the effect of the $1 for $2 on net benefit payments is
unclear. Although recipients are on the rolls for a longeiquk they are receiving reduced benefits when
they are working due to the $1 for $2 offset. Also, when theaorking they are making Social Security

contributions on their wage earnings. The left hand sidepairthe figure shows that despite the reduction
in benefits due to increased part-time work under the $1 foof&2t, DI benefit payments are slightly
higher. In particular, between the ages of 50 and 60 DI benefi 4.3% higher under the $1 for $2

20projecting the latest data on DI rolls from the 2004 AnnualtiStical of the SSA, the 5.86 million adult beneficiariesoas
December of 2003, will grow to 6.18 million by the end of 20@4suming the average growth rate of 5.3% in DI rolls over
the period 2001 to 2003 will persist. Thus, McGlaughlin'adst implies an induced entry effect of approximately 6.4%. (i
400,000/(6.18 million)). It is not clear whether McGlauiglg estimates take account of mortality and conversioridldfenefits
to OA benefits at the NRA. Our projections do account for treseces of attrition from the DI program, as well as the CDR’s
Also, McGlaughlin study assumed that the monthly disregarghich the $1 for $2 offset would take effect was $85, sutisthy
lower than the prevailing SGA level at that point in time o0$5 The McGlaughlin report assumed that the amount of indluce
entry would not change much if the disregard was increaséuktéull SGA level. The life-cycle model predicts that theveuld
be a slightly smaller increase in the rolls, due to inducedyamder the lower $85 disregard. The DI rolls is prediceihtrease

by 2.1% under the $85 disregard compared to 3.2% under tH2di56:gard.
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Figure 12:Impact on Social Security Contributions and Benefits
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Figure 13:Impact on Age of Entitlement to OA and DI Benefits

offset than under thetatus quo The right hand panel of Figure 12 shows that the higher lef/g@art-
time work between the ages of 50 and 60 results, under ther§i2foffset, leads larger Social Security
contributions. However, contributions are lower at agea2 63 since, as we noted above, there is a surge
of opportunistic re-entry under treatus quaoat those ages. Also, under the $1 for $2 offset individuals
tend to get higher earnings, which in turn, increases theageewages of DI beneficiaries. Consequently,
are lasting increase in Social Security benefits at retintmiehat is, even though the SSDI $1 for $2 offset
is no longer relevant after age 65, the Social Security bisnefithe DI beneficiaries exceed the benefits
that they would have received under #tatus quo

Figure 13 shows the impact of the $1 for $2 offset on the distibns of ages of first receipt of OA
and DI benefits. Figure 13a shows that there is hardly angtaffethe ages of first receipt of OA benefits.
However, we do see a very small increase in claims for OA bisnaffiage 65 relative to age 62. This, in
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turn, contributes to higher benefit payments after age 68mutiha $1 for $2 offset. Figure 13b shows there
is a slight downward shift in the ages of first receipt of Dgrfr 50.6 years under thatatus quao 50.3
years under the $1 for $2 offset.

In order to summarize the net impact of the $1 for $2 on thelfisakance of the SSDI program, we
compute the net present discounted value of SSDI benefiesenioth contributions and benefits paid to
the sub-population of SSDI recipients over their lifetinaes discounted at a real interest rate of 2%. We
provide a summary of the fiscal implications of the $1 for $Beffin Table 1. The summary is provided
only for the sub-population of SSDI recipients in the sintiola cohort.

Table 1: Summary of the Budgetary Impacts of the $1 for $2 Offst

Item Status Quo| $1for $2 | % Change
offset
Number of DI applicants 134 137 +2.2%
Number of DI recipients 95 98 +3.2%
Person-years spent on DI 1273 1348 +5.9%
Number of DI recipients who returned to work 9 48 +533%
Mean Years of Part Time Work on DI 1 2.9 +190%
Mean Years of Full Time Work on DI 0 0 0%
Present value of Federal Tax Payments ($000) $1938.92  $1B72 -3.4%
Present value of Social Security contributions ($000) @326  $3,129.84 +4.2%
Present value of Social Security benefits ($000) $10,940.43.1,474.07 +4.9%
Net Present value of Cost of SSDI beneficiaries ($000) $59@97 $6,471.48 +7.9%
Present value of pre-tax wage earnings ($000) $24,219.805,280.65 +9.3%
Present value of consumption ($000) $33,116.34 $34,684.56 +4.6%

We see that the present value of benefits paid under the $2 foffset increases by about 4.9% from
$10.9 million to $11.5 million. However, on a per beneficigsis, the present value of benefits increases
by only 1.6%, from $115,159 to $117,082. That is, while eaehdficiary is collecting slightly higher
benefits, due to a longer duration in the program under thei$iiX offset, the increase in aggregate benefit
payments is largely due to the induced entry effect. Note thiat the present value of Federal tax payments
is slightly lower under the $1 for $2 offset. This is because of the fact thatawepart-time earnings of
many of the DI recipients who return to work qualify them fax tebates under the EITC program. Overall,
the net present value of the cost of the DI program in our satiaiis (i.e., the present value of benefits less
the present value of contributions and Federal taxes)ease by 7.9% under the $1 for $2 offset, from
$6.0 million to $6.5 million. On a per beneficiary basis, thhegent value of net costs rise by 4.6%, from
$63,147 to $66,041 per beneficiary.

The results suggest that implementation of the $1 for $2bffslicy would result in a modest increase
in DI applications, awards, rolls, and net expected distedinosts. However, the $1 for $2 offset provides
some of the SSDI recipients with clear welfare improvemdifite $1 for $2 policy is found to be strictly
welfare enhancing, since it raises the payments (and thosuagption) to SSDI recipients under states
of the world where they experience a recovery, and wish tarmeto work. On the other hand, these
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Figure 14:Impact on Consumption and Net Worth

increase payment do not reduce payments to the SSDI benieicia other states of the world. Indeed,
Table 1 demonstrate that the present value of pre-tax wagega increase by 9.3% higher, while that of
consumption increase by 4.6%, under the $1 for $2 offsetydiian under thetatus quo.

Figure 14 shows the impact of the $1 for $2 on consumption agalttv accumulation by age. Fig-
ure 14a shows that the average consumption under the $1 fuffs&2 is higher than that undstatus quo
at every age. Similarly, Figure 14b demonstrates that nethw® also higher under the $1 for $2 offset at
all ages.

Nevertheless, note that there is virtually no increase imsamption and net worth prior to age 45, and
the biggest increases occur between the ages of 55 and @vitent that individuals who return to work
under the $1 for $2 offset, increase their consumption imately, but they also use a significant fraction

of these earnings to increase their savings for their ratrdg years, which last well into their 80’s.

Figure 15 plots the ratio of the mean consumption for DI berefes under the $1 for $2 and under the
status quo We see that there are particular ages at which there ahg leige increases in consumption,
sometimes by more than 18%, under the $1 for $2 offset. Oeeettire life-cycle, consumption increases
by an average of 2.2% per year, and by 6.9% per year betwesntagmnd 65.

We conclude this section with a summary of the welfare effettthe $1 for $2 offset policy. As we
have emphasized above, the $1 for $2 offset is certainlgtigtnivelfare improving relative to thetatus
quo. Under the $1 for $2 offset policy, those that experiencecavery have the option of continuing to
receive reduced SSDI benefits while continue working atter TWP. The simulations of the life cycle
model show that this is an attractive option for nearly 50968DI beneficiaries, who have experienced
an improvement in their health status, and want to returnarb-fone work. These individuals are now
receiving a combination of wage earnings and (reduced) $8béfits, rather than not working at all and
relying exclusively on a relatively small SSDI benefits.

Figure 16a below plots the mean of the value funcpfaw w,h,ssg), i.e., the expected discounted
utility from the current age onwards, as a function of ageguF@ 16b plots the current period utility
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b. $1 for $2 Ofset Impact on Current Period Utility
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functionu(c,l,h,ss), as a function of age. Note that bathandu initially decline with age until about age
45. Then they increase until leveling off around age 70.

The decline in utility between the ages of 20 and 45 is a redthe fact that this population started
off healthy when they were in their 20s, but their health et in their 30s and 40s. Many of these
individuals who became disabled, in these age ranges, ve¢eereld from applying for DI benefits by the
“hassle costs”. Consequently, they stopped working armedi loff of their savings, hoping for a recovery. As
their disability persisted and their savings dwindled, tradghese individuals decided to incur the hassle
costs of applying for DI in their 40s. Once they got onto Dlitheelfare started to improve since their
DI benefits enabled them to increase their consumption. ,About 50% of these individuals started to
experience recoveries after several years on DI, and #uiktteincreasing welfare between ages 50 and 75.

Figure 16 indicates that welfare is only slightly higher enthe $1 for $2 offset than under thatus
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qua Indeed the increase in utility and welfare is barely visilol these graphs. There are several reasons
for this finding. First, our welfare calculations account fioe disutility of work effort. Thus, while con-
sumption does rise significantly under the $1 for $2 off$ed rtse in consumption came at a cost of forgone
leisure by individuals who decide to return to work. Whildiiduals are better off from having done so,
in anex antesense, the disutility of work effort very nearly countedraies the increased utility from the
higher consumption they could afford as a result of theirknedfort.

Second, although the $1 for $2 offset is strictly more genithan thestatus qugit still amounts to
a very high 50% surtax on earnings. Furthermore, this swapplies to individuals with relatively low
average earnings anyway, who are older, face a higher ltisati work, and are not likely to find very
lucrative jobs. The combination of all these factors implikat the $1 for $2 offset is, on average, not a
great deal for DI beneficiaries.

Finally, the utilities in Figure 16 are an average of ugiitiof 50% of the population of DI beneficiaries
who never experienced a recovery from disability and 50% didoFor those who never experienced any
recovery, the $1 for $2 offset is not a valuable option. Itigags possible that a disabled DI beneficiary
will recover in the future, and thus the $1 for $2 offset hamswalue, disability is a persistent state, the
value of this option cannot not be very high.

Clearly, the $1 for $2 option is most valuable for DI benefigia who have recovered from their
disabilities. However, when we compute the increase inarelfiue to the $1 for $2 offset for a younger
person who has not yet become disabled, or considered agptythe DI program, the increasedr ante
welfare is negligible. The increase in welfare due to thed1$R becomes significant only when a person
gets into their middle ages and becomes disabled. The wajtdn is highest for those who are already on
DI and who have recovered from their disability.

The analysis of welfare changes is the key to understandimg aur model predicts small induced
entry effect. Theex antegains facing a prospective SSDI applicant are not large vdmenfactors in:
(1) the chance that after incurring the hassle of submitingpplication it would ultimately be rejected;
(2) the chance that once on the program the person wouldligatdperience a medical recovery that would
make it possible to work; and (3) the high effective 50% sudra the benefits for SSDI beneficiaries who
do return to work. The combination of all these factors implihat the net gain from the $1 for $2 from
anex ante point of view is small. Unless the “gradient” in the hasslstsdor those who are at the margin
of indifference between applying and not applying for SSBhéfits is very flat, the small increase in net
expected discounted utility from the $1 for $2 offset wiltmesult in a large amount of induced entry.

4 Conclusions and Discussion

This paper examines the impact of a new disability policy ties been considered recently by the Social
Security Administration (SSA), namely the $1 for $2 benefiset. We use a numerically solved life-
cycle model, and show that it can be an extremely useful moBbcial Security policy evaluation and
forecasting, particularly for examining the proposed mef@f the SSDI program. The SSA was initially
mandated to evaluate this policy change using a large sest®iistration project. The key issue that
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motivated the U.S. Congress to obligate the SSA to undermiakestly, time-consuming demonstration
project, is the concern abourtduced entry The key question that has been raised is: Would the $1 for $2
offset be considered a significant increase in the gengrokihe SSDI program by potential DI applicants
resulting in large increases in applications, awards, aogram costs?

Our analysis has provided a humber of new insights into haering the DI roll and return to work
incentives might be affected by the way the SSDI program isgoadministered. Specifically, the life-
cycle model indicates that individuals are very sensitivéhe SSA's policy regarding continuing disability
reviews (CDRs). If DI recipients believe that taking adweay@ of the $1 for $2 offset will result in them
being a target for higher rates of CDRs in the future, thergaificantly lower number of DI recipients
will return to work and, in turn, the induced entry effect bewes negligible. We also demonstrate the
usefulness of the life-cycle model in providing accuratedistions for the possible impact of the $1 for
$2 benefit offset proposal that has been considered redantlye SSA. In particular, the model is able to
accurately predict individuals’ observed responses inHsalth and Retirement Study regarding: (1) health
status; (2) employment decisions; (3) age of first receif@ladind OA benefits; (4) wealth; and (5) wages.
Since these are the most important factors affecting thicagipn decisions for DI benefits, and/or are the
most obvious outcomes of such decision, it makes one coafilerusing it for the purpose of evaluating
the proposed $1 for $2 benefit offset policy.

Careful examination of the various simulations providethmpaper indicates that the cost of the newly
suggested policy is not huge. Moreover it provides someeptople with very strong incentives to return
to work, even if in many cases it is only to part-time jobs. Tiduced entry effect that Congress and the
SSA are very concerned about seems to be quite small. Thiimdynibecause the proposed policy provides
a welfare enhancement tool only for people who found thevasetlisabled at some point of their career.
From an ex-ante point of view, the proposed plan does not giaple enough incentives to apply for
disability benefits. However, once a person finds himselheril rolls, it gives him/her ex-post incentives
to get of them. Consequently, the overall net increase itsaaighe SSDI program are relatively small.

It is clear from our results that the $1 for $2 offset proposalld benefit those currently receiving
disability benefits, however, does not necessarily havetsiive fiscal effects the government agencies
would be hoping for. If the policy objective is to try to intege disabled workers into the labor force at a
reasonable cost, this could be a good policy, given theivelgtsmallinduced entry effectewe predict. If
the objective is to reduce the overall cost of the system lowiig disabled individuals to come back to
work so that they eventually get off the rolls, then this ntigbt be the ideal policy to put in place.

There is, however, a different way of thinking about thisgoeed reform that can illuminate the policy
debate, and it is as an example of how to essentially charegeutinent disability system from one that only
offers benefits to those completely disabled, to one, thalf@urposes, offers partial benefits. The appeal
of this proposal to accomplish the latter objective is thaliows individuals to self-select themselves
into their own disability level (defined here by their benéditel with respect to someone that receives
full benefits), without imposing particular ex-ante threlsls, like in countries were partial benefits are the
norm, such as Germany, Sweden, or Spain. An alternativemedb the system might be to actually offer
partial benefits. However, that is likely to come at a higldmanistrative cost, and would still leave open
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the handling of the millions currently on the rofis. Given that the dichotomous nature of disability in
the United States is possibly imposing a high welfare costhose partially disabled, our results can be
understood as an initial measure of the gains of moving tsvade factosystem of partial benefits, which
would allow individuals to adjust their dependence fromgahstem to their ability to exert productive work
in the market.

The empirical life-cycle model we have developed is a priengple for the non-experimental alterna-
tives that have been advocated by Tuma (2001) and MoffittJR@3 a necessary alternative to randomized
experiments. Indeed, the approach used here may be onevoiitéenatives at our disposal when it comes
to the evaluation of program entry effects. The calibratediehwe have used here to forecast the induced
entry effects associated with the $1 for $2 offset delivatsited and credible predictions about the impli-
cation of the proposed policy. In fact, we are not aware of@hwgr alternative modeling approach that is
capable of generating predictions that would be more @etahd accurate than the approach we used here.

While we make no claim that randomized experiments are refulysve do argue that they are not
sufficient, and in many cases are not feasible. When randahexperiments are not feasible, the most
obvious alternative is the approach we have adopted hersjmply introducing new policies without any
pretesting. This is particularly true when it comes to sdmmgt as important as Social Security, since many
people are crucially dependent on these benefits. While gatiey changes are inevitable, it is better, in
general, to have fewer well thought out policy changes thdmrave many semi-experimental or haphazardly
chosen ones.

We have argued throughout this paper that the life-cycle alsodre sufficiently realistic to provide
credible predictions of a wide range of policy changes, batalgso argue that there is a very important
complementarity between survey data collection, randectheéxperiments, and econometric modeling. We
believe that the government should be investing in all tlareas, and that these “R&D expenditures” will
have a very high long term payoff in enabling the governmenddvelop more cost-effective policies,
particularly with respect to welfare and Social Seciifttowever, we strongly believe that model building
is the most inexpensive investment that can be made to irapghevnation’s analytical capabilities. It will
then be up to researchers at government institutions, aliclpoakers, to decide whether these models
provide useful tools in their decision making process.

It is still an open question whether any of these models vatually be used in practice as inputs
to policy making. However, some government agencies, quaatily the Congressional Budget Office, are
already using life-cycle models for their long term fordoas It seems likely that inter-agency competition
will ultimately lead to the adoption of better analyticabte, and hopefully greater investment in data
collection and (controlled) experimentation.

21with the exemption of the current efforts by Yin (2005), whitas help us understand our contribution to the policy @ebat
better, there is currently almost no research on this tgganding the U.S. system.

22 good illustration for this complementarity is providedadrecent study by Todd and Wolpin (2003), which uses data from
a large scale randomized experiment in Mexico (known as PRE&A), and panel data on the families under study well beyond
the duration of the policy, to determine whether subsidiegarents who keep their children in school will significgrthprove
educational outcomes.
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