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Abstract

The empiricd literature on DI has primarily focused on the impact of program parameters on
caseload growth or reduced labor force attachment. The focus on the efficiency costs of DI providesa
mideading view of the socid desirability of the program itsdf and of the adequacy of benefit levels. In
order to provide a more comprehensive view, we develop aframework that dlows usto smulate the
benefits as wdl as the cogts associated with amargind increase in benefit generogity usng a
representative cross-sectional sample of the population. Using the 1991 March CPS, we estimate the
total cost of providing an additiond $1 of incometo current DI recipientsto be $1.38. Whilethe load
factor due to mord hazard isfarly high, we demondtrate that it is moderate enough thet representative
workers should be willing to "buy" additional insurance through reduced take-home pay at this price.
The reform looks less attractive, however, once the financid benefits and costs are distributed across
individudsin the sample. Firgt, the average implicit price of an additiond dollar of insurance is actudly
much higher than 1.38 for dl but the leest educated category of workers due to the redistributive nature
of the program. We predict that the reform leads to a net welfare loss for these more highly educated
groups, regardless of the level of risk averson. Second, despite an average implicit price of lessthan
$1, the expected utility gain dso turns negetive for high school dropouts under high levels of risk
averson. This counterintuitive finding arises since the utility caculation weights low income individuds
more heavily asrisk aversonincreases and individuads with income below the floor provided to current
DI recipients help to finance the benefit increase.



1. Introduction

Disability gatusisincreasngly used as a means for targeting resources in the United States. In
1999, 5.6 million disabled individuas and 1.6 million spouses and dependent children received Disability
Insurance (DI) benefits for atota outlay of $4.2 billion, representing over one-eighth of the Socia
Security budget for benefit payments. Givenitsimportance and continuing growth, an evaluation of
whether the DI program provides adequate insurance againgt the income losses associated with the
onset of severelimitationsis overdue. In this paper, we address this issue by evauating the welfare
implications of margind changesin the level of benefit generosty.

The empiricd literature on DI has primarily focused on the impact of program parameters on the
direct and indirect cogts of the program either in terms of caseload growth or reduced labor force
attachment. The focus on the efficiency costs of DI provides a mideading view of the socid desirability
of the program itsdf and of the adequacy of benefit levels. The effectiveness of the program depends
on how the costs relate to the socia benefits. What is striking is that there has not been any explicit
vauation of the benefits associated with providing DI.

A literature on the economic disadvantage of the disabled, particularly the "doubly disabled”
who are black, women, or have low levels of education does exist (e.g., Haveman and Wolfe, 1990;
Burkhauser, Haveman, and Wolfe, 1993). This research adso shows that publicly provided transfers are
an increasingly important source of income for people with disabilities. However, these descriptive facts
do not adequately capture the vaue of disability insurance for potentid beneficiaries. Thisvaue
depends on answers to counterfactua questions about what the income and work effort (leisure) of
disabled individuals would be in the absence of DI or under different DI regimes.

In order to provide a more comprehensive view, we account for the benefits as well asthe costs
associated with amargind change in benefit generogity in our analysis. Like other socid insurance
programs, the socia value of DI derives from its dud role as a program that redistributes resources
acrossindividuas aswell asinsuresindividuas aganst adverse events. Thus, for example, DI
redistributes from the more to the less well educated both because benefits are relatively more generous
for lower earners (replacement rates are higher) and because the less well educated are substantially
more likely to become DI beneficiaries. At the sametime, for both the well and lesswell educated, DI
acts as publicly provided insurance againgt the reduction in earnings capacity associated with the onset



of disability. While both the redistributive and the insurance aspects of DI confer socid benefits, we
would idedly like to separate the insurance from the redistributive value because it is easier to provide a
rigorous justification for mandatory insurance than for redistributive transfers* Our andlysis highlights
the degree to which the two aspects are entangled within the DI program.

From an individua worker's perspective, the insurance vaue of expanding disability insurance is
based on the expected change in lifetime utility. This expectation depends on the impact on the path of
family income and work effort both in the case where the worker becomes disabled and applies for DI
and in the case where the worker never gpplies, and on the likelihood of each of these outcomes. Our
approach is based on the intuition that if the population isin steedy State, a representative sample of
individuas can be thought of as capturing the distribution of these potentid life-cycle paths for a
representative individua. Using observed earnings patterns, we can smulate the impact of increasing DI
benefits on family income for current recipients, potential new gpplicants, and workers in the sample.
Combining the 1991 March Current Population Survey (CPS) with plausible assumptions about
behaviora responses, we caculate the expected financid benefits accruing to and financial costs borne
by each individua in the sample given a one percent increase in DI benefit generosity.?

We then first aggregeate the financid benefits and costs across the population to calculate the
average implicit price of providing an additiond dollar of DI benefits. Thetota costs include both the
direct costs of providing increased benefits to current beneficiaries and the indirect tax and transfer costs
associated with the behaviora responses of individuds induced to apply. The ratio of tota coststo
direct benefit payments provides an estimate of the average degree of actuarid unfairnessin this
insurance market. The amount by which thisratio exceeds one reflects the load factor that can be
attributed to mord hazard. We estimate that overal it costs $1.38 in order to provide $1 of increased
benefits to current beneficiaries. Based on assumptions about the marging vaue of income for
representative workers, we find that purchasing additiond insurance through reduced take-home pay
should generdly be individudly attractive despite the fairly high load factor.

! Much of the theoretical work relies on static one-period models, with variation across individuals in the degree to
which they suffer adisability (modeled as the disutility of work). Productivity differences acrossindividuals are
assumed away. In this context the equity/insurance distinction disappears since everyoneisidentical.

2 Gruber's (1996) attempt to calcul ate the welfare implications of increases in disability insurance payments following
areform in Canada foreshadows our analysis. His back-of-the-envel ope cal culations quantify the net utility benefits
to current beneficiaries, marginal applicants, and workers of the discrete change in benefit generosity.



We dso cdculate the ratio of benefits to codts for identifiable subgroups in order to illustrate
variationin theimplicit price that arises from the redigtributive nature of the DI program. Because of the
way that benefits and costs are distributed acrossindividudsin the sample, the average implicit price
increases dramaticaly with the level of education. The average price ranges from $0.27 for high school
dropouts to $7.04 for individuas with a college degree.

We next podtulate a utilitarian socid welfare function in order to value the expected changesin
incomes. The sgn of the sum of the change in utility across dl individuads answers whether a
representative individua would favor a benefit increase without knowing his own but knowing the socid
digribution of disability and life-cycle earnings. From this perspective of the "vell of ignorance"
(Buchanan and Tullock, 1962; Oates, 1972; Rawls, 1972), redistribution and insurance are not
separate concepts. The sum can dso be thought of as smply describing whether or not individuds
benefit on average, where the average is aweighted average which puts more weight on changesin
income for individuas at the low end of theincome distribution. Aswe do above, we disaggregete this
andysis by broad educetion categories to explore to what extent high and low income subgroups gain or
lose.

Given our assumptions about the form of utility, the reform is consistently predicted to reduce
net socid welfare regardiess of the leve of risk averson. While this dso holds among more highly
educated subgroups, individuas with less than a high school degree are predicted to witness utility gains
for modest levels of risk averson. Counterintuitive to the expectation that increased insurance provides
greater benefits the more risk averse individuas are, the net bendfit to these individua s turns negative a
higher levels of risk averson. The explanation isthat a higher levels of risk averson individuals who
have income below that of current DI beneficiaries and who are taxed to finance the program are
weighted more heavily. Therefore, while redistribution across broad education categories combined
with moderate mora hazard costs lead to afavorable price of additiona insurance for the less educated,
implicit redistribution among the less educated (or across states of the world for less educated
individuals) means that the reform is not expected to be dways welfare enhancing even for these
individuas

The remainder of the paper proceeds asfollows. The next section provides background on DI
and devel ops the conceptud framework we use to evauate the welfare impact of increasing DI benefit



generosity. Section 3 describes the implementation using the 1991 March CPS and additional details
on the assumptions that we make. Section 4 presents and discusses the results, and Section 5

concludes.

2. Background and Conceptual Framework

DI is currently the most important disability program in terms of its scope and the magnitude of
expendituresinvolved. The program provides benefits to disabled workers (and their spouses and
children) in amounts related to the disabled worker's former earnings in covered employment. DI
benefit payments are cdculated in essentidly the same way as are retirement benefits. Monthly benefits
rise as afunction of past earnings, but less than proportionately. Funding is provided through a Socia
Security payrall tax, a portion of which is dlocated to the separate DI trust fund.

To bedigiblefor DI berefits, aworker must have worked a sufficient number of quartersin
Socid Security covered employment.® 1n addition, he or she must not be gainfully employed and must
pass amedica screening. The determination of whether an gpplicant meets the medica requirements
for disability involves a sequentia process under which about hdf are turned down. Generdly, the
worker must be found incgpable of gainful employment, taking into account age, education and work
experience. The person must be disabled for afive-month waiting period before he or she can receive
benefits. Given continuing restrictions on work, the vast mgority of recipients refrain from working at
dl. Successful gpplicants can expect to continue to receive benefits for the remainder of therr lives. At
the age of 65, beneficiaries are transferred from the DI to the retirement program, but with no changein
bendfits.

The fact that DI istargeted to digible workers distinguishes DI from the second most prominent
disability program—Supplementa Security Income (SSI). While DI is essentidly an early retirement
program, SSl is a means-tested program providing benefits to needy disabled and blind as well as
needy aged individuds regardiess of work history. The two programs serve quite different populations.
Thetypica DI beneficiary tendsto be older and isless likely to be femde, a high school graduate, or
white than is a typical member of the working aged population. Thetypica SSl recipient tendsto be

% Roughly speaking, an individual has to have worked in covered employment for 5 of the 10 years prior to the point
in time the worker becomes disabled.



somewhat younger than the DI population and is even lesswell educated and more likely to be female.
We focus our attention on the DI program because it functions more directly as an insurance program.

The experiment that we consider isa 1% increasein DI benefits. Our task of determining
whether representative individuals would benefit from thisincrease is greetly smplified by steady Sate
assumptions. We assume that the overall population and the fraction receiving DI are not growing, that
the age digtributions of both the overdl population and of DI recipients are not changing, and that there
is no productivity growth. Given these strong steady state assumptions, we can measure the costs and
benefits from arandom sample of the population.

Imagine that the 1% increase in benefits induces an x% increase in awards thet is neutral with
respect to age groups. In the new steady state, the age distribution of those on DI would be the same
as before, but the overdl size of the DI population would be x% larger. Consder the difficulties that
arise with vauing even the direct benefits. The direct benefits are the increases in income for those
dready on DI. Individuaswho enter the program when they are 35 will continue to receive benefits
from then on. We would, therefore, need to project benefits forward to determine the full cost.
However, aslong as the population isin steedy state, each individua observed in the cross-section can
be conceptudized as depicting the circumstances at one age within a possible life cycle path for an
individud (See Figure 1). Then, benefits to 45-year olds on the program today can be thought of as
picking up future benefits to 35-year olds. While DI transfers resources from younger to older
individuas and from able-bodied to disabled individuasin the cross-section, from this aternative
perspective DI transfers resources from earlier to later years and across different states of the world. If
the cross-sectiond digtribution captures the full digtribution of potentid life-cycle paths, then the net
benefits to the random sample measure the average life-cycle incidence.

Adopting the above steady- state framework, we use observed earnings patterns to smulate the
impact of increasing DI benefits on family income for current beneficiaries, potential new applicants, and
workers. The pattern of changesin family income depends on the distribution of direct and indirect
benefits and costs. While the direct benefits accrue to those aready on DI through the increase in
trandfer income, indirect benefits accrue to the individuas induced to apply for DI benefits. However,
gnce these individuas are & the margin, revedled preference suggedts thet they will gain rdatively little



from theincrease” In our calculations, we ignore these gains. Thus, there are no indirect benefits to
measure.

The cogsinclude both the direct cogts of financing the increase for current beneficiaries and the
costs associated with the behaviora responses of these and other individuals to the benefit increase.
We focus on the indirect costs that have been emphasized in the prior literature—those associated with
new gpplications. The magnitude of these indirect costs will depend on how many more individuas
apply for DI and how many of these new agpplicants pass the medica screening. Further, changesin the
income and labor supply of successful and unsuccessful gpplicants and their families may lead to
increased participation in other transfer programs as well as lower income tax payments. Workers not
only have to pay for the DI benefit payments to new successful gpplicants, but must dso pay for the
higher public transfers and reduced tax revenue associated with successful and unsuccesstul
aoplications.

We rely on evidence from prior literature to predict how many new applicants and beneficiaries
will result from the policy reform. Estimates of the dadticity of applications with respect to benefit
generosity vary considerably (Bound and Burkhauser, 1999), however plausible bounds exist. The
estimates we find the most credible are based on time series evidence from the 1960s and 1970s, a
period of time when replacement ratios rose appreciably (Hapern, 1979; Lando, Coate and Kraus,
1979). These estimates suggest dadticities in the neighborhood of 0.5. Thus, our basdine assumption is
that a 1% increase in benefits leads to a 0.5% increase in applications. To link the application eadticity
to the size of the current pool of recipients, we assume that half of applicants are accepted.” The steady
gtate number of gpplicantsis then twice as large as the recipiency base and the eladticity of beneficiaries
with respect to benefitsis the same as the application dadticity. We describe in the next section how we
identify these new unsuccessful and successful applicantsin our sample.

* For applicants truly at the margin it is reasonable to think they gain nothing from amarginal increase in benefits.
Think of the demand curve for DI benefits. Asthe cost of applying goes down, more and more individuals apply for
benefits, with the demand for benefits curve tracing out the distribution of individuals' willingnessto pay. Aslong
as the aggregate demand curve for benefits is smooth and continuous, the marginal applicant will be indifferent
between applying and not applying.

® Historically, roughly half of those who apply for DI are awarded benefits (Bound and Burkhauser, 1999). It seems
likely that those induced to apply by an increase in benefits would tend to be less severely impaired than the typical
applicant. Inthiscase, they would be less likely to pass the screening. Since unsuccessful applicants cost lessin
terms of taxes and transfers than do successful applicants, our assumption should lead to an overestimate of the



We make extreme assumptions about the behaviora responses of margina applicants and their
families to determine indirect costs other than benefit payments to new successful gpplicants. Margind
gpplicants, whether successful or unsuccessful, are assumed to permanently withdraw from the labor
force. Other family members labor supply is assumed to remain unchanged. Changesin federa and
date income tax payments can then be caculated mechanically from the predicted changes in income.
We dso caculate changes in digibility for AFDC and food stamps following both successful and
unsuccesstul applications, using actua take-up pre-reform and assuming 100% take- up following the
reform. Our assumptions, such as complete withdrawa from the [abor force, no family adjustments,
and 100% take-up of benefits are intended to err on the Sde of overdtating the indirect costs associated
with application.®

By considering only the indirect costs associated with the labor supply of marginad applicants,
we ignore several classes of behavioral responses—some of which we expect to have anegligible
impact on our caculation and others that are potentialy important but about which we can do little,
Firgt, we ignore responses of current beneficiaries and their families to the lump sum increase in income
following the reform. Own labor supply would have little room to respond given the restriction on
gainful work imposed by DI, though family labor supply responses could potentialy be szeable (Cullen
and Gruber, 2000). Second, we ignore the deadweight burden associated with raisng taxes to pay for
the increased benefits. Empirica evidence (Gruber, 1994; Anderson and Meyer, 1995) suggests that
payroll taxes that support programs that are restricted to workers are essentiadly benefit taxes so that the
deadweight burden of the tax increase will be negligible. However, as we demondrate, DI isfar from a
pure benefit tax Snce it involves subgtantia redistribution across worker types. Though we ignore the
deadweight burden in our caculations, scaling the tax costs upward according to high-end estimates of
deadweight loss provides bounds on the importance of this omission.

Findly, weignore avariety of genera equilibrium responses to changesin DI benefit generosty,

costs of abenefit increase.

® DI beneficiaries are eligible for Medicare after two years on the program. We ignore the associated costs since
valuing medical insurance for marginal applicants would require valuing medical insurance for the working population
aswell in order to determine baseline utility. The insurance value would not be the mean dollar value of benefits but
the insurance value, which would add substantial complications. For reference, however, average Medicare
payments per DI beneficiary in 1996 were $4741. Given the rate of growth in overall Medicare expenditures, the
average payment would have been approximately $2892 in 1990.



such as changes in savings or marriage rates or participation in private disability insurance programs.
We suspect that none of these effectsislikely to be large. The occurrence of along-term disghility
during a person'sworking yearsis ardatively rare event, but islikely to represent areasonably
permanent state. Because of this, schemes such as saving or marrying to self-insure againg that
eventudity are not very effective, and are therefore unlikely to be heavily used and unlikely to respond
to changesin benefit levels. Moreover, gpplicantsfor DI typicaly have little savings and are typicaly
not covered by any type of private disability program, leaving little room for crowd-out dong these
margins.’

Given our estimates of the direct and indirect costs, how these costs are distributed across
workers determines the incidence of the policy change and, implicitly, the degree of actuaria unfairness
associated with margina changes to DI benefit generosity. We distribute the costs according to current
funding patterns. That is, the direct costs of additional DI benefit payments are shared across workers
in proportion to earnings below the Socid Security maximum. Net tax costs due to logt tax revenue and
other transfers are distributed according to workers shares of federal and state income taxes paid. In
this case, arepresentative worker's view of the desirability of increasing DI generosity from the
perspective of own expected outcomes includes the effect of the progressivity of DI replacement rates
and of the tax code on the worker's relative share of these new costs.®

Once the benefits and costs are dlocated across the observed population, we can caculate
whether representative individuals would benefit from the reform. In order to determine whether a
representative individua would be willing to purchase additiona insurance given the degree of actuarid
unfairness, we first estimate the total cost of transferring an additiona $1 to current DI recipients. The
average implicit price of insuranceis equd to the ratio of tota direct and indirect costs to total direct
benefit payments. Note that this price differs from one only to the extent that behaviord distortions are

" Our calculations from the March 1991 CPS suggest that 0.4% of all individuals report receiving private disability
insurance. Among working aged individuals who report alimitation that prevents them from working, 6.7% report
receiving private disability insurance.

8 While the above method of distributing costs isthe most immediately policy-relevant approach, a second method
would instead distribute the net costs across workers in proportion to expected net benefits. Expected net benefits
would be based on aworker's age-adjusted position in the earnings distribution and would require information on the
pre-application position of DI applicants. Thiswould have the advantage of more effectively isolating the insurance
value of increased benefit generosity because the degree to which the policy changeis actuarially unfair (e.g.
expected financial payments exceed expected benefit receipts) reflects only the relative magnitude of the costs arising



important, reflecting the impact that moral hazard has on the cost of insurance.’ When the priceis
caculated for specific education categories, astheratio of costs borne by the group to benefits received
by the group, the price reflects the additiona impact of reditribution on the degree of actuarid
unfairness.

In order to determine willingnessto "buy" more insurance at these prices, we need to determine
the relative value of income to an individua across able-bodied and disabled states of the world. We
assume a utility function that exhibits constant relative risk averson, and is separable in consumption and
lesure:

(1) U =c*(1-q) - f(H),

where H represents hours worked and q isthe coefficient of rdative risk averson. Given this utility
function, the margind utility of incomeisc®. The relative vaue of $1 across the two states of the world
can be expressed as (Cy/Cng) ?, Where ¢y represents consumption when disabled and ¢, represents
consumption when able-bodied. We rely on outsde studies to gpproximate the relative consumption
levels. Then, we compare willingnessto pay caculated at varying leves of risk aversion to the relevant
implicit price of insurance.

We then add additiond structure to andyze the welfare implications of increasing DI benefit
generosity from adifferent angle. For this agpproach, we estimate the impact of changes in patterns of
income before and after the regime change on utility. The price, or degree to which the increased
insurance is actuaridly fair, isfolded into the andysis since the predicted shifts in family income absorb
the tax increases due to direct and indirect financid costs. We assume that utility takes the same form
as described above. Given our assumptions, we focus on the financid component. The only changesin
leisure that we congder are among families of margind gpplicants, whom we assume have no net change
in utility since these families are just on the margin.® Our goal isto assign a utility value to the changesin

income.

from moral hazard.

° The theoretical literature on disability insurance has been explicit about viewing disability insurance as aform of
mandatory income insurance where benefit generosity is limited by moral hazard (e.g. Diamond and Sheshinski, 1995).
1% For the benefit to marginal applicants to be equal to zero requires additional assumptions on the distribution of
preferences across individuals such that the "demand" for applying to DI is smooth in the level of benefit generosity.
To the extent this does not hold, we ignore a non-zero gain to this group and thus underestimate the benefits
associated with increasing DI benefit generosity.



Frgt, we identify the changes in income experienced by each of four different family types:
families with a current beneficiary (b), with a successful gpplicant (s), with an unsuccessful gpplicant (u),
and with only able-bodied individuads (w). The changesin income are caculated as follows:

Family Type: Changein Income:

Current beneficiary Dy’ = .01*b° —t°
Successful gpplicant Dy’=—Vo + DT+ b°—1°
Unsuccessful Applicant Dy" = — yga' + DT -t
Able-bodied Dy," =—t"

Families of current beneficiaries witness a 1% increase in benefits (b) and pay a share of the direct and
indirect cogts (t). Families of successful applicants lose earnings of the applicant (yos), are digible for a
different amount of non-DI transfers (T), receive DI payments (b), and pay their share of direct and
indirect costs. Families of unsuccessful applicants experience the same sources of changesin income,
except they do not receive DI benefits. Findly, familieswith al able-bodied individuas smply pay their
share of the costs of the reform.

In order to value these changes in income across individuas, we need to trandate family income
into individua consumption. One dternativeisto Smply proxy for consumption using per capitafamily
income. However, there is evidence that families are cgpable of buffering themselves againgt short-term
fluctuationsinincome. Therefore, we a0 use an dternative proxy to account explicitly for divergence
between income and consumption due to saving. We use data from the Consumer Expenditure Survey
(CEX) to cdculate the relationship between concurrent family income and consumption, and then adjust
family income accordingly.™ In addition, in both the case where family income is adjusted and
unadjusted, we cdculate individua-level measures using a per capita equivaency in addition to a strict
per capitameasure. Family income is divided by afactor that accounts for both differencesin
consumption between children and adults and economies of scale.™

The estimated changes in consumption are then fed through the utility function and summed over

" We estimate the following relationship using individuals in the CEX in 1990: In(family consumption) = 5.12 + .483"
In(after-tax family income bounded below by $1) +5.17 " (indicator for after-tax family income less than $1). Wethen
adjust smoothed family income by afactor to ensure that aggregate income remains constant.

2 \We use the adjustment factor suggested by the National Research Council: (N,+ .8*N,)~ .7, where N, isthe
number of adults and N, is the number of children.

10



individuals to determine the net welfareimpact. Again, the changein utility is set to O for individudsin
families with amember that isinduced to goply on the margin. The sum of the net benefits to individuals
determines the socid vaue of increasing net benefits. The same calculation for workers with given
characterigtics determines the value of the policy change to subsets of individuals. Estimates of the utility
gan from reducing the potentia income loss from the onset of disability depend on the levd of risk
averson. We present results both low and high levels of risk aversion in order to test the sengtivity our
findings

Though determining the welfare impact of amargina change in policy is apparently an eesier
task than determining optima policy design, there are extengve cdculaionsinvolved. The specific
implementation in the CPS of the methodology outlined above is described in the next section.

3. Implementation

The random sample of the population that serves asthe basis for our andysis comes from the
March 1991 Current Population Survey (with income data for calendar year 1990). We take both the
sze of the disability population and the implementation of the program (e.g. screening stringency) as
given when eva uating the desirability of increasing benefit generosity. ** Our sample consists of
158,318 individuals residing in 73,638 tax-filing units™*

An issue immediately arises with our assumption that the population isin Seady sate. The
hump- shaped digtribution we observe in the CPS is not consistent with a feasible steady state (See
Figure 2). That is, the fraction of the population that falls within each age category hasto be
monotonicaly declining, or a least non-increasing. We plan to re-weight our sample assuming constant

fertility and mortaity rates to gpproximate a feasble steady state distribution.

I dentifying Recipients and Potential Applicants
Among the familiesin the CPS, we identify three categories that will be trested differently in the
cdculations: families with current DI beneficiaries, with potentid gpplicants, and families with neither. In

131990 predates the recent surge in program growth. See Stapleton et al (1998) for a discussion of the various factors
behind this recent growth.

¥ Our definition of taxfiling units essentially matches the CPS definitions of subfamilies, except that adult unmarried
children residing with their parents are considered to be their own tax-filing units.

11



order to identify DI beneficiaries and potentid gpplicants, afurther digtinction is made between "working
aged” (aged 21-61) and "dderly" (aged 62 and older) individuas. Whileit is clear that both
beneficiaries and applicants should be found among the working aged population, understanding why
both are among the elderly requires explanation. Recal that our conceptua framework views an ederly
person as the aged verson of aworking aged individua. Therefore, following the reform, the status of a
75-year old individua may changeif the individud either received DI benefits or was induced to apply
for DI a an earlier age. In order to Smulate the full impact of the reform, we need to identify which
elderly individuas would have been DI beneficiaries and gpplicantsin their working years. We refer to
such individuas as ederly DI beneficiaries or margind applicants, though technicdly they are ederly
individuals who had fit into these categories at younger ages.

Since the CPS does not explicitly identify which individuas are DI recipients, we first need to
impute DI beneficiary Satus. Thisisfairly straightforward for the working aged population. The CPS
includes sdlf-reports of whether or not an individua has a condition that limits his’her ability to work. In
addition, it indludes information on individua receipt of Socia Security income. We assume that
individuas aged 21 to 61 who report having a limitation and receive Socid Security benefits are
receiving those benefits on the basis of their disability. Thisimputation appearsto be fairly accurate,
capturing over 96% of the number of recipients reported in the Socid Security Bulletin adminidrative
datafor 1990.° Table 1 summarizes the characteristics of DI beneficiaries relative to working aged
individuas for both males and females. For both men and women, DI beneficiaries are over 50% more
likely to be black than other working aged individuals. They aso tend to be older and less highly
educated. These types of demographic differences drive the redigtribution within the DI program.

The process of identifying current beneficiaries is more difficult for individuas over the age of
61. We would like to identify those who were receiving DI benefits during their working years, before
the disability and retirement programs merge. However, for those over 61, it isimpossible to distinguish
Socid Security Disability Income from Socid Security retirement income. Thisis further complicated by
the fact that self-reported disability rates increase with age. Rather than identify a subset of ederly
individuas as DI beneficiaries with certainty, we impute the probability that each ederly individua would

> The Social Security Bulletin documents 2,479,270 worker beneficiaries between the ages of 21 and 61 in 1990.
Weighting the count of imputed beneficiaries by the CPS person weight yields an estimate of 2,387,258 worker



have been a DI bendficiary by assuming that elderly DI beneficiaries are amilar to the older working
aged beneficiaries aready identified.

In order to caculate this probability, we first relate whether individuas aged 51-61 are worker
beneficiaries to ther individua characteristics, using alogit specification run separately by gender.
Results from these regressions can be found in Appendix Table A1, We then use the coefficients from
this regresson to predict the probability that individuals aged 62 and over are DI recipients, calculated
by setting their ageto 61. Then, any individual who does not report Socid Security incomeis assumed
to have a zero probability of DI receipt.'® Assuming similar mortality rates across dissbled and nor-
disabled individuds, the probabilities are rescaed proportionately so that the fraction of the population
imputed to be DI recipients a any age over 61 isthe same as the fraction a age 61 (7.6% for maes
and 6.5% for femaes)."” Of the 22,966 individuals in our sample over the age of 61, 14,842 are
assigned a non-zero probability of being aDI beneficiary. Summary Satistics for the elderly population
as awhole and for imputed beneficiaries are found in Table 2.

Once we have identified current DI beneficiaries, the next step isto identify those who would be
margind gpplicants under the new regime. To this end, we have had to rely on extreme assumptions
about who would be induced to apply. Among working aged individuds, we assume that the pool of
potentid gpplicants conssts of al persons who s f-report having disability-related work limitations but
who are not identified as current DI beneficiaries.® The last column for both men and women in Table
1 presents summary gatistics for these individuals. Among ederly individuds, we assume thet the pool
of potentid applicantsis the same as the pool of individuas imputed to have a non-zero probability of
having been DI beneficiaries

Following the regime change, each potentid gpplicant may follow one of three paths. They may

beneficiaries.

18 |f afamily has more than one elderly individual, we assume that only the individual with the highest predicted
probability has a non-zero probability of being aDI recipient. We assign the probability that either isa DI recipient
to thisindividual.

7 |n fact, mortality rates among DI beneficiaries tend to be higher than mortality rates among the newly retired. Thus,
our assumption islikely to exaggerate the fraction of the elderly who would have been DI recipients. Calculationswe
have done using existing estimates of the mortality rate among DI beneficiaries suggests the magnitude of this effect
issmall.

¥ We exclude limited individuals who report receipt of Supplemental Security Income since these individuals would
have had to have passed the same screening used for DI recipients and must have been determined to beineligible
for DI dueto inadeguate work history. While truein general, thisignores the possibility that some SSI recipients are
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choose not to apply for DI, they may apply and be accepted to the program, or they may apply but be
rgected. Each of these scenarios involves different indirect costs associated with changesin benefit
outlays, labor supply, transfers, and tax payments. Rather than attribute a specific path to each
individua within the potentia gpplicant pool, we assgn individuas a probability of each of these three
outcomes.

In order to predict the likelihood of each of these three scenarios for working aged limited
individuas, we fird smulate the likelihood that each non-beneficiary would be induced to gpply for DI
benefits given estimates of the elagticity of gpplication and awards with respect to benefit generosity
from the literature. The smplest way to caculate the likdihood that any given limited individud gpplies
would be to assume that each potentid gpplicant is equaly likely to gpply. Our assumption that one-half
of gpplicants are successful implies that the size of the applicant poal is twice the size of the pool of
current beneficiaries. With the additional assumption that the dadticity of applications with respect to
benefitsis .5, the probability that a given limited individua appliesin reponse to a 1% increasein
benefitsis.01" .5" (2" D)/L, where D isthe number of current beneficiaries and L is the number of
limited non-beneficiaries.

However, it is unlikely that each limited person is equdly likely to apply. To account for
individud differencesin this proclivity for working aged individuas, we adjust the above probability
using information on the likelihood that limited individuas with differing observable characterigics are on
DI. Theresultsof logit regressons predicting DI receipt among limited individuals separately by gender
are reported in Appendix Table A2. The predicted probability that any given individua appliesisas
shown above, weighted by aterm that is equd to that individud's predicted likdihood of being on DI
relaive to the average probability among the limited non-recipient population. While the resulting
edimates of the probability of gpplying are more redigtic, they rely on the assumption that margina
gpplicants are observably smilar to current recipients.

For elderly individuds, the probability of applying is derived directly from the imputed likelihood
that theindividud isacurrent DI beneficiary. We scde the probability that an ederly individud isa
current DI beneficiary by .01" .5™ 2 to take into account the magnitude of the benefit increase, the
application dadticity, and the likelihood of acceptance.

in the process of applying for DI.
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With estimates of the likelihood that an individud is induced to apply on hand, we derive the
likelihood of each outcome for a potentia applicant. If we define the probability that an gpplicant
applies as g, then, given our assumption that haf are accepted, the probabilities of gpplying and being
accepted and of applying and being rejected are both equa to .5" a. Thelikeihood of not gpplying is
smply (1-a).

Our find category of individuas are those who are not limited.*® These individuals are affected
only indirectly by the reform.

Calculating Direct and Indirect Costs and Benefits

Theincreasein DI benefit generosity involves a set of direct and indirect costs. The direct costs
result from the increased benefits paid to current beneficiaries. Indirect benefit costs are generated by
the payment of benefits to those individuas who were induced to apply by the policy change and were
successful. Another set of indirect cogts is generated by the labor supply responses from those induced
to apply. Applicants who reduce their labor supply pay fewer federa and state income taxes and
receive a differentid leve of public trandfers.

The direct costs are caculated by scaling family benefits for current working aged and ederly
DI beneficiaries to reflect the 1% increase in benefit generosty. We first impute family benefits for both
worker and elderly beneficiaries. Since dl of the working aged beneficiaries in our sample receive DI
benefits on their own account (that is, due to their own disability and work history), we impute family
benefits for our working aged beneficiaries based on the reported level of worker benefits and the rules
followed by the Socia Security syssem. The basdine leve of worker benefits associated with the
working aged population is estimated by our methodology to tota $13.8 billion, as compared with the
vaue of $17.3 billion determined from the administrative data reported by the Socid Security Bulletin.
To fully account for the costs associated with the benefit increase despite gpparent underreporting of DI
benefits in the CPS, we scale dl reported SS benefits by afactor of 1.25.%° The 1% increase,

9 We assume that those who do not report alimitation in the baseline are not in the pool of potential applicants.
Thisignoresthe possibility that self-reported disability might respond to changesin the parameters of DI. Previous
work has suggested that the fraction of the working aged population identifying themselves as unable to work is
quite sensitive to the availability and generosity of disability benefits, but that the fraction identifying themselves as
in some way limited in their capacity for work is much less sensitive to such factors (Waidmann et al, 1995).

% The undercount of Social Security benefitsin the CPS appears to affect all age levels. An equivalent scaling factor
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therefore, generates direct benefits costs among working aged individuas of $191.0 million.

For the elderly, dl of the individuas assgned some postive probability of being a DI beneficiary
report receiving Socid Security income. However, in the scenario under which these individuals are
trested as having been worker beneficiaries, an increase in DI benefit generosity will only affect family
income if these individuas are receiving benefits due to their own work higtory. If the individua
currently receives a Socia Security benefit amount determined by aretired or deceased spouse's benefit
igibility, the reform will have no impact on benefit payments.

To identify which are receiving Socid Security on their own account, we first group elderly
beneficiaries into two subsets: those in families with only one elderly Socia Security recipient and those
in families with more than one. Among thosein families with only one (70% of dderly beneficiaries), we
assume that femde elderly beneficiaries receive benefits on their own account only if they were never
married, or if they are currently married to aman reporting no Socid Security income. We assume that
mde beneficiaries in families with only one recipient are al recaiving benefits on their own account. For
the 30 percent of elderly beneficiariesin families with two Socia Security recipients, we look at the ratio
of their own benefits to the highest benefit level within the family. We assume that they are receiving
benefits on their own account if this ratio is greater than 0.5, Since spouses are digible for the maximum
of the benefit amount determined based on their own work history and half of their spouse's benefit
payment. Then, we impute family DI benefits for those who receive benefits on their own account
based on their reported Socia Security benefits® The direct benefit cogts for dderly beneficiaries are
equd to 1% of current family DI benefits multiplied by the probability the individua had been aworking
aged recipient. Tota costs of increased benefits paid to elderly beneficiaries are estimated to be $135.9
million.

The indirect benefit costs of the regime change are new benefits paid to individuas who are
induced to gpply for benefits and are successful. Idedly we would like to measure the Socia Security

derived for the population aged 62 and over isequal to 1.21. Dueto the similarity of the implied scaling factors, we
apply the working aged scaling factor to all Social Security benefits for consistency.

2 For those elderly who were awarded DI benefits, the DI benefit formulais used to calcul ate their benefit level
instead of the retirement formula. However, without detailed work histories for these individuals, we are unable to
use these formulasto calculate atrue level of benefits under each program. Instead, we assume both DI and
retirement benefits to be equal to reported Social Security benefits for those determined to be receiving benefits on
their own account.
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benefits to which a given individua would be entitled based on their work higtory. However, Snce the
CPS does not include earnings histories, we instead predict the benefits that working aged potential
gpplicants would receive if successful by returning to our sample of current working aged DI
beneficiaries. We regresstheir actud log benefits on their individua characteritics (by gender; results
from these regressions can be found in the Appendix Table A3), then use the resulting coefficients to
predict individua benefits for our margind gpplicants. For elderly potentid beneficiaries, we Smply use
their reported Socia Security income. We ignore changes in benefit payments that would result from
atered work histories. We then caculate family benefits from individud level benefits, again using the
program digibility rules. The totd smulated indirect benefit cost is $89.7 million, which is about one-
fourth aslarge asthe totdl direct benefit cost.?

Next, we estimate the additional indirect tax and transfer costs associated with the increasein
income for current recipients and behaviora changes resulting from inducing individuals to apply for DI.
As described in the previous section, we assume no own or spousal labor supply responses and no
changes in private or public transfers for current beneficiaries. The net income tax cost for thisgroup is
negeative since higher DI benefits mean that they owe more taxes. We determine the net tax savings by
first usng actud family non-DI income and DI benefits to calculate basdline federal and state income
taxes owed, and then reca culating taxes owed adding the increase in family benefits. Werdly on the
Nationa Bureau of Economic Research’'s TAXSIM program for this and dl following income tax
caculations.

Among margind gpplicants, we alow own labor supply to change and account for changesin
public transfers and taxes based on the corresponding changes in family income. As described in the
previous section, we make the extreme assumption that both accepted and rgjected margind DI
gpplicants stop working and never work again. We consder changesin two transfer programs—AFDC
and food stamps. Under the scenario where applicants are rejected, we remove the individua's wage

and sdary and sdf-employment earnings. We then use the new income to caculate AFDC and food

2 Asaplausibility test, we compare the indirect benefit cost for working aged individuals to an alternative crude
calculation. Indirect benefit costs should be approximately equal to total benefits paid to current working aged
beneficiaries multiplied by .05 (the 1% benefit increasetimes the application elasticity). The ratio between the amount
resulting from the more involved cal culation detailed in the text and this amount is 0.94.
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stamp benefit levels, assuming 100% take-up rates.® The change in transfer payments is calculated as
the difference between basdline amounts and the imputed post-reform amounts. The 100% take-up
assumption for both programs pogt-reform is likely to lead to overstatements of the indirect transfer
costs associated with unsuccessful applications. The indirect tax cogts are the reduction in income tax
payments associated with the change in family income.

The scenario where margina applicants are accepted is smilar, except that we add predicted
family DI benefitsto family income. We again cdculae the new leve of public transfers to which the
family is entitled and use the new family income caculate the federal and state tax implications.

The costs associated with the behaviord responses of the potential margina gpplicants depend
on how likely successful and unsuccessful gpplications are. As aresult, the expected cost of the
increase in benefit generogty due to the margina applicantsis based on the predicted likelihood of being
in agiven scenario. We weight the cogts for the respective scenarios by the probability thet the margina
applicant applies and isrgjected (.5 &) and isaccepted (.5” a). Thesetota expected indirect costs of
the reform are summarized along with the total direct and indirect costsin Table 3. Thetotd state and
federa tax cogts are $30.2 million. We actudly predict savings on AFDC benefit payments, since few
margina applicants receive AFDC in the base case, few become digible as unsuccessful applicants, and
most become ineligible as successful gpplicants. Federd savings and state savings are each less than
0.1 million, with the shares to each level of government determined by the 1990 AFDC cost sharing
formulas. The federd food stamp cogt is Sizeable at $5.0 million, driven by the 100% take-up

assumption and less redrictive income limits for dissbled individuas.

Distributing Costs to Determine Impact on Family Income

Once we have estimated the direct and indirect costs associated with the benefit increase, we
distribute these costs to familiesin away that attempts to mimic the current (as of 1990) financing of the
relevant programs. Since the costs are based on the post-regime-change income, for probabilistic cases
we distribute costs based on expected income. The direct and indirect costs associated with the

increase in DI benefits paid are distributed to families in proportion to their share of earnings below the

% \We attribute AFDC benefits only to eligible single parent families and ignore the AFDC-UP program, which
represented only 5.3% of total AFDC caseloads in 1990.
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Socia Security cap ($51,300 per individua in 1990). The indirect tax and transfer costs due to the
labor supply responses of the margina applicants are distributed to families based on their shares of the
federal and state income tax payments to capture both their share of the tax bases and tax code

progressvity.

4. Results and Discussion
Back-of-the-envel ope cal culations of willingness-to-pay

Our cdculations of total direct and indirect costs yield an estimate of the average degree of
actuarid unfairness associated with the "purchasg" of an additiona dollar of DI benefits through reduced
income for non-recipients. Figure 3 depicts visudly the relaive magnitude of direct and indirect costs.
The ratio between the two is equal to 1.38. For every $1 of increased benefits to current recipients, an
additiona 38 centsisincurred inindirect costs. The only reason that this number differs from oneisdue
to behavioral responsesto the reform, or due to mord hazard. Given the focusin the empiricd literature
on these types of digtortions, it is surprising that our estimates suggest that these distortions do not lead
to a greater load factor.?*

We use our estimate of the average implicit price to cadculate whether individuas should be
willing to pay for increased benefits. For example consder atypica working aged man with postive
earnings, whose share of household earnings is 2/3 and average replacement rateis 0.5.% If we assume
that when he becomes disabled, he loses his own earnings and they are replaced by DI benefits, the
income drop suffered by the household when he movesto DI is 1/3. Asdiscussed in the prior section,
given a separable congtant reldive risk averson utility function, the relaive vaue of adollar in the two
states can be expressed by the ratio of income in the two States raised to the power of the negative
relative risk averson parameter. The relative vaue of $1 in the dissbled state rddive to the able-
bodied state is $1.50, $2.25, and $5.07 for levels of risk aversion equd to 1, 2, and 4 respectively.
The average working aged man would be willing to "buy" more insurance a a price of $1.38.

Consider the same calculation for the typica working aged woman who has positive wage and
sdary income. She contributes 1/3 of household income when working so that household income

% Remember, however, that this figure has not been scaled to account for deadweight loss incurred.
% These numbers are based on the CPS and from published data on Social Security benefits and average earnings.
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would fal by 1/6 if the replacement rate isalso 1/2. The relaive vaue of $1 across a sate where
incomeis only five-sixths as high as another is equd to $1.2, $1.4, and $2.1 for levels of relative risk
averson of 1, 2, and 4. Becausethefdl inincomeisless severe, additiond insurance only looks
atractive a the individud level when risk averson is moderately high.

Next, we consder atypicad applicant. Thetypica gpplicant not only tends to earn less than the
typica worker, but also tends to face higher replacement rates. Calculaions using the SIPP imply that a
typica mae beneficiary will have household income of about 5/6 of the level experienced ayear prior to
the application for benefits. This matches the case for typica working aged women outlined above.

For femd e applicants, household income appearsto fdl by about 12%. The rdative value of $1 across
the two states would be $1.14, $1.29, and $1.66 for our three levels of risk aversion. Again, the
raivey samdl fal in income meansthat only rdatively higher levels of risk averson are associated with
additiond insurance being individudly &tractive.

Now, we condder the fact that different individuals must pay different prices for increased
insurance given the redistribution within the program. Rather than relating overall direct cogsto tota
costs, we consider how these cogts are distributed across individuas with higher and lower levels of
education. Table 4 shows the average share of costs borne by families according to years of education
of thefamily head. The mgority of costs are distributed in proportion to earnings under the payroll tax
cap. Thedigribution of cogsis highly progressive in terms dollar amounts, as the least-educated
families pay $1.56 in direct and indirect costs and the most educated pay $6.35 on average through
reduced take-home pay. However, the digtribution of costsis much less progressive from the
perspective of income shares, as shown in the fourth column in Table 4. Those with low levels of
education, who are likely to have the highest margina vaue of income, face income drops that are smal
in terms of dollars but large as a proportion of income.

Comparing these average costs to the expected benefits by level of education provides a crude
sense of variation in actuarid unfairness. The expected increase in DI benefit receipts is much higher for
less educated families due to alikelihood of receipt that is nearly eight times as greet as for the most
educated families. The benefit increase provides an additiond dollar to these families a a price of only
27 cents. All other families pay more than one dollar, with the college-educated paying over $7.
Applying these "prices’ to the cases above suggests that only certain subgroups of workers would find
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increasing DI benefit generogity financidly attrective.

Welfare analysis

In this section, we convert the changes in family income to changesin individud utility to
evauate the net welfare impact of the increase in DI benefits. Before converting the dollar vauesto
utils, we firs summarize the changesin family incomein Table 5. The firg three columns of Table 5
present average pre-reform income for individuas dassified by family type. We identify three types of
families families with no DI beneficiary, familieswith aworking aged DI beneficiary, and families with an
elderly DI beneficiary. The six rows are based on three concepts of income: family income, per capita
income, and adjusted per capitaincome. Each of these three measures are presented unadjusted and
adjusted (smoothed) to account for the relationship between concurrent family income and
consumption.

Basdine unadjusted family after-tax incomeis larger for individudsin families with no DI
beneficiary ($30,844) than for those in families with either aworker beneficiary ($22,548) or an ederly
beneficiary ($22,269). However, the gap narrows when family incomeis smoothed. The difference
between families with and without beneficiaries becomes even smaller when income is expressed in per
capitaterms. In fact, the average income for individuasin families with an elderly DI beneficiary is
larger than that for families with no limited individuas for three of the four per capitameasures. The next
three columns of Table 5 show the post-reform change in the various measures of income for individuas
in the three types of families. As expected, individuds in families with no beneficiary face income losses
while individuasin families with either aworking aged or elderly beneficiary experience increasesin
income. Theinitid leve of income and the change in income determine the measured impact on the
financia component of utility for each individud.

Tables 6aand 6b show the average change in socid welfare and the average change by family
type for different levels of risk averson and different measures of individua income. Recdl that socid
welfareis caculated using a utility function that exhibits congtant relative risk aversion of the form shown
in equation (1), where q isthe coefficient of rdativerisk averson. If individuds are risk neutrd (q equa
to zero), utility is Smply measured by individua income. Since our reform throws away 38 cents for

every dollar transferred to beneficiaries, there must be a net loss in welfare under risk neutraity. What
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becomes clear from the results shown in Tables 6a and 6b isthat the policy reform leads to a net
welfarelossfor mogt larger values of g aswell.

The pattern of net welfare impacts (as normalized by the relevant average pre-reform utility)
across levels of risk averson in Tables 6aand 6b issurprising. The net welfare loss at first shrinks and
then becomes larger asthe levd of risk averson increases. It appears that a representative individud
from behind the "veil of ignorance' would be less willing to pay for higher disability benefits when very
risk averse. Thisis counterintuitive since the insurance motive should become more important and we
would expect the policy reform to become more attractive. However, the DI program combines
insurance with subgtantia redistribution.  The program redistributes from low, moderate, and high
income popul ations toward a moderate income population. At the bottom end of the distribution, non-
beneficiaries have lower basdline income than beneficiaries sSince they are not guaranteed an income
floor like the one provided by DI benefits. Astheleve of risk averson increases, this population is
weighted digproportionatdly in the welfare caculation.

Table 7 shows how the net welfare impact varies for more and less well-educated individuas at
different levels of risk averson. These results again stress the redistributive component of the DI
program. For dl individuas with education of a high school diploma or greater, the policy change
causes alossin net wdfare. For individuds with less than a high school diploma, there is a net welfare
gain for dl but the highest levels of risk averson. Given the favorable implicit price of insurance found
for this group in the last section, this finding merits explanation. While the price is favorable on average
for individuas with low education due to low mora hazard costs and redistribution from the more highly
educated, the gain turns negative a high levels of risk averson due to redigtribution from low to modest
income individuas within the low education category.

5. Conclusion

This paper has developed two basic indghtsinto the dedirability of increasing DI benefits. Firs,
indirect cogts appear smdler than the emphasisin the prior empiricd literature would lead one to
believe. We estimate aratio of tota coststo direct costs of 1.38, suggesting that the implicit degree of
actuaria unfairness due to mord hazard is not very substantial. Second, while the mora hazard costs
gopear to be rdatively low, the implicit price of additiona insurance can be quite large for some



subgroups of the population due to redidribution. Theimplicit price of an additiond dollar varies from
less than $1 for individuals with less than a high school degree to more than $7 for individuds with a
college degree. While the importance of redistribution across broad education categories has not been
previoudy quantified, this pattern in implicit prices is not surprising given differencesin the incidence of
disability. What isless acknowledged is that an increase in benefits leads to transfers from low income
individuas to individuas with more moderate income, such that these transfers lead to net welfare losses
a high leves of risk averson. These results highlight thet DI tregts the certifiably disabled as more
"deserving" than able-bodied individuas who may be financialy worse off. From an individud insurance
perspective, amargind increase in DI benefits is less attractive because of this potentid redistribution to

bad states of the world from worse states of the world.
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Table1l: Summary Statistics: Working-Aged Population (21-61 year s)

Males Femaes
Non-Limited DI Potential Non-Limited DI Potential
Individuals Beneficiaries Applicants Individuals Beneficiaries Applicants
Black 105 174 .160 122 225 151
American Indian .005 010 .010 .006 015 010
Asian .028 .010 .018 031 .013 .019
Hispanic .086 .061 .095 .082 .058 .068
Age 379 46.3 431 382 484 425
(10.9) (109 (112 (11.0) (10.7) (110
Y ears of Education 13.3 104 11.9 131 10.6 12.3
(2.9 (3.9 (32) 27 (3.8 (2.9
Married 631 465 566 643 332 513
Never Married 257 340 237 .186 223 161
Number of Children 0.77 0.33 0.62 091 0.32 0.68
1.12) (0.88) (1.09) (1.17) (0.76) (1.08)
Individual DI Benefits - 6363 7383 - 4991 5708
(3076) (1521) (2465) (1003)
Family DI Benefits - 9016 8624 - 7448 6787
(5097) (2622 (4640) (1713
Probability Induced to Apply - - .005" - - .004"
(.002) (.002)
Number of observations 38561 816 1776 41946 618 1651

Notesto Table 1: The mean and standard deviation are shown for key characteristics of the working-aged population, broken down by gender and DI status. The
second column reports statistics for individuals who are imputed to be current DI worker beneficiaries. The third column reports statistics for individual s who
report alimitation but are not currently receiving Social Security income, individuals who we assume are within the pool of potential applicants. The first column
presents statistics for all other working-aged individuals. "These are predicted values, using the methods described in the text.



Table 2. Summary Statistics: Elderly Population (62+ years)

Males Females
Non-DlI DI Beneficiary, DI Beneficiary, Non-DlI DI Beneficiary, DI Beneficiary,
Beneficiaries Own Benefits Spouse Benefits Beneficiaries Own Benefits Spouse Benefits
Black .089 078 012 071 084 .099
American Indian .005 003 015 004 .006 004
Asian 032 .009 0 021 017 013
Hispanic 047 .036 017 .050 040 032
Age 69.8 718 715 69.4 708 744
(6.8) (6.8) (6.9) (6.4 (6.7) (7.5
Y ears of Education 128 105 109 115 116 108
(3.7) (3.7 (32 (34 (32 (32
Married 893 685 1 810 692 158
Never Married 034 .053 0 032 .308 0
Number of Children under 18 004 0.03 0 0.02 019 017
(0.26) (0.25) (0.18) (.270) (.180)
Probahility isaDI Beneficiary - 120 125 - 132 .090
(.078) (.061) (.098) (.070)
Individua DI Benefits - 7036 0 - 5049 0
(2829) (2618)
Family DI Benefits - 10204 0 - 6832 0
(5004) (3795)
Probability Induced to Apply - .0012 .0012 - 0013 .0009
(.0008) (-0006) (.0010) (.0007)
Number of observations 3559 6023 66 4565 1649 7104

Notesto Table 2: The mean and standard deviation are shown for key characteristics of the elderly population, broken down by gender and DI status. The second
and third columns report statistics for individuals who are imputed to be current DI worker beneficiaries. Individualsincluded in the sample for the second column
generate Social Security, or what we term DI benefits, on their own account. Individualsincluded in the third column receive Social Security benefits due to
another family member. Thefirst column presents statistics for all other elderly individuals who are assigned a zero probability of having been aworking-aged DI
recipient.



Table 3: Summary of Costs of Policy Reform

Costsin Millions of Dollars

Direct benefit costs 3270
Increased benefits to worker beneficiaries 191.1
Increased benefitsto elderly beneficiaries 136.0
Expected indirect benefit costs (successful marginal applicants) 89.7
Expected indirect tax costs due to changes in taxes paid 30.2
Federal tax cost 244
State tax cost 58
Expected indirect transfer costs (marginal applicants) 49
Federal AFDC cost -0.10
State AFDC cost -0.06

Federal Food Stamp Cost 5.0




Table4: Implicit Price of an Additional $1 of Insurance by Education Category

Direct Cost  Indirect Cost Totd Tota Cost/ Pr(DI Benefit Implicit Price
Cost Income Recipient) Increase
(*1000)

Less than High School 1.16 0.40 1.56 0.081 .093 62.6 0.27
(0.02) (0.02) (0.02) (0.002) (.002) (0.6)

High School Degree 2.58 0.94 3.52 0.134 .036 715 1.89
(0.02) (0.02) (0.02) (0.002) (.001) (0.8)

Some College 3.28 1.22 4.51 0.149 024 73.0 257
(0.02) (0.01) (0.03) (0.002) (.001) (1.3

Finished College 4.50 1.85 6.35 0.158 012 75.2 7.04
(0.03) (0.01) (0.04) (0.002) (.001) (1.5

Notesto Table 4: The unit of observation isthe family. Thefirst two columns show the average direct and indirect costs born by families without current working-
aged or elderly DI beneficiaries, for all families and then separately for families broken down by the education level of the head. The third column presents the
average total cost (sum of the direct and indirect costs) for familiesin each educational category. The fourth column reports the average of the total cost asa
fraction of pre-regime change income for families (these values are multiplied by 1000 for ease of viewing). The next two columns show the probability that a
family hasaworker or elderly beneficiary and the average increase in family benefits. Thelast column is calculated by summing the direct and indirect costs and
dividing by the expected benefits (the probability the family has a current beneficiary multiplied by the expected increase in benefits). Standard errorsarein
parentheses.



Table5: Pre-reform and Post-reform | ncome

Individuds in families with: Individuds in families with:
No DI DI worker Elderly DI No DI DI worker Elderly DI
beneficiary beneficiary beneficiary beneficiary beneficiary beneficiary
In the base period (pre-reform): Change in income following the reform:
Family after-tax income 30844 22548 22269 -4.97 90.8 59.7
(21714) (16449) (15858) (4.25) (54.5) (59.2)
Smoothed family after-tax 28002 23729 23792 -3.32 52.9 32.7
income (9683) (8391) (7776) (1.68) (25.4) (319
Per capita after-tax income 12171 9712 12339 -1.87 434 32.6
(9667) (7109) (8171) (1.80) (28.9) (33.9)
Per capita smoothed after-tax 12106 11384 13901 -1.37 28.9 18.6
income (7133) (5370) (4958) (0.95) (22.1) (20.7)
Per capita equivalent after-tax 18047 14216 17667 -2.78 63.6 46.7
income (13780) (10136) (11656) (2.60) (40.7) (47.7)
Per capita equivaent 17948 16616 19904 -2.03 42.1 26.7
smoothed after-tax income (10003) (7439) (7029) (1.34) (3L.3) (29.6)
Number of Observations 155633 2685 21929 155633 2685 21929
Weighted Number of Obs 240.2 million 4.3 million 4.1 million 240.2 million 4.3 million 4.1 million

Notesto Table 5: Thefirst three columns present mean income pre-reform for individuals classified by family type. Thelast three columns show the average
change in income following the reform. The rows correspond to different measures of income. Rows 1, 3, and 5 are based on income measures that have not been
smoothed using the relationship between income and consumption in the CEX, whilerows 2, 4, and 6 are based on smoothed versions. Rows 1 and 2 use family
income, rows 3 and 4 use per capitafamily income, and rows 5 and 6 use adjusted (for economies of scale and number of adults relative to children) per capita
family income. All cells are weighted using the March CPS person weight.



Table 6a: Welfare Analysis (Per capita income)

Normalized Change in Utility for Individudsin

Average Familiesw/: Net Welfare
g Utility Pre No DI DI Worker DI Eldely Impact
reform Bendficiary Beneficiary Bendfidary
[N=155633] [N=2685] [N=21929]
1) Individua income = per capita family income, not smoothed
-.0002 .0036 .0027
0 12131 (.0002) (.0023) (.0028) -10610
[-36958] [15407] [10942]
-.00002 .00060 .00035
1 8.99 (.00002) (.00034) (.00051) 301
[-3740] [2613] [1428]
-.0004 .0063 .0034
2 .00017 (.0258) (.0104) (.1174) -58843
[-99865] [27147] [13875]
-.00013 8.19" 10™ 5.92" 10°
4 .00077 (.01396) (1.19° 10%) (9.00" 107) -30963
[-30963] [.004] [.024]
2) Individua income = per cgpita family income, smoothed
-.0001 .0024 .0015
0 12123 (.0002) (.0018) (.0017) -10620
[-27136] [10263] [6253]
-.00001 .00028 .00016
1 9.24 (3.97" 109 (.00016) (.00024) -1081
[-2939] [1207] [651]
-.00011 .00260 .00117
2 .00012 (.00019) (.00252) (.00596) -10719
[-26693] [11211] [4764]
-.00038 .00024 .00005
4 506 10" (.04936) (.00122) (.00235) -90144
[-91411] [1044] [223]

Notesto Table 6a: The top panel shows the welfare analysis based on unsmoothed per capitafamily income, while
the bottom panel is based on per capitafamily income that is smoothed according to the relationship between after-
tax income and consumption in the CEX. Each row presents results using a different parameter of relative risk
aversion (g). The second column shows average utility in the base period, the next three columns show the average
change in utility before and after the reform (normalized by average base utility) by family type, and the final column



shows the aggregate changein utility (also normalized by average base utility). Standard deviationsarein
parentheses. Thetotal welfareimpact by family typeis shown in brackets.



Table 6b: Welfare Analysis (Adjusted per capitaincome)

Normalized Change in Utility for Individudsin

Average Familiesw/: Net Welfare
g Utility Pre No DI DI Worker DI Eldely Impact
reform Bendficiary Beneficiary Beneficiary
[N=155633] [N=2685] [N=21929]
1) Individua income = adjusted per capitafamily income, not smoothed
-.0002 .0035 .0026
0 17973 (.0001) (.0023) (.0027) -11280
[-37111] [15252] [10579]
-.00002 .00058 .00034
1 9.39 (.00001) (.00033) (.00049) 288
[-3579] [2501] [1366]
-.0004 .0060 .0034
2 .00012 (.0227) (.0096) (.1172) -52010
[-91474] [25704] [13761]
-.00017 1.01" 10° 9.12 10°
4 .00017 (.01780) (1.48 10%) (1.39° 10°) -39762
[-39762] [.004] [.037]
2) Individua income = adjusted per capita family income, smoothed
-.0001 .0023 .0015
0 17956 (.0001) (.0017) (.0016) -11027
[-27185] [10111] [6047]
-.00001 .00027 .00015
1 9.65 (3.80" 10°) (.00015) (.00023) -1043
[-2821] [1155] [623]
-.00011 .00265 .00125
2 .00008 (.00018) (.00243) (.00644) -10118
[-26666] [11437] [5111]
-.00038 .00023 .00007
4 129 10" (.04836) (.00111) (.00314) -89356
[-90650] [1012] [283]

Notesto Table 6b: See notesto Table 6a. Per capitafamily income is now adjusted for economies of scale and the

number of adults and children as described in the text.



Table 7: Net Welfare Impact by Education L evel

Leve of Educationd Attainment
q Less than high High school Some Completed
school degree college college

Using per capitaincome, smoothed

0 5363 -4092 -4316 -6027
1 530 -485 -462 -644
2 2817 -5030 -4264 -6143
4 -18074 -33005 -18951 -11300

Using adjusted per capitaincome, smoothed

0 5098 -4246 -4354 -6052
1 506 -467 -444 -619

2 3138 -4833 -4223 -6103
4 -18058 -30321 -18764 -11132

Notesto Table 7: Positive values indicate that the net welfare impact of a 1% increase in DI benefit generosity is
positive for the subgroup and level of risk aversion (q) indicated, while negative values indicate a net welfare loss.
Thetop panel calculatesindividual utility using per capitafamily income smoothed using the relationship between
consumption and income in the CEX. The bottom panel uses smoothed per capitaincome adjusted for economies of
scale and the number of adults and children.



Table Al: Predicting the Likelihood Elderly Individuals are DI Beneficiaries
Mde Femde
Congtant -4.62 -6.55
(1.08) (2.11)
Black -- .617
(.167)
American Indian .604 1.31
(.414) (0.47)
Asan -1.84 --
(0.80)
Higpanic -.853 -.553
(.232) (.262)
Age .062 .081
(.018) (.018)
Y ears of Education -.071 -.010
(.067) (.070)
Y ears of Education Squared -.007 -.008
(.003) (.004)
Never Married 547 542
(.204) (.229)
Number of Observations 7990 8741

Notesto Table A1l: The two columns are based on separate regressions for males and females aged 51-61 in our
March 1991 CPS sample. In both cases, the dependent variableis equal to 1 if theindividual is aworker beneficiary
and the coefficient estimates are based on alogistic model. Each observation isweighted by the CPS person weight
and the standard errors are corrected using White's generalized method. Observable characteristicsthat did not enter
significantly were dropped from the regression since the goal is to use the above relationship to predict which
individuals aged 62 and over had been DI beneficiaries.



Table A2: Predicting the Likelihood a Limited Working-Aged Individual isa DI Recipient

Males Femdes
Congtant -3.48 -1.84
(0.83) (0.38)
Black -.246 --
(.152)
Asan -.751 --
(.465)
Higpanic -.701 -.475
(.159) (.192)
Age 128 .041
(.038) (.006)
Age Squared -.0011 --
(.0004)
Y ears of Education -.080 -.087
(.014) (.015)
Married -- -.757
(.122)
Never Married 570 .267
(.140) (.151)
Number of children under 18 -.145 -.157
(.066) (.070)
Number of Obsarvations 2872 2871

Notesto Table A2: The two columns are based on separate regressions for males and femal es aged 21-61 in our
March 1991 CPS sample. In both cases, the dependent variable is equal to 1 if the individual isaworker beneficiary
and the coefficient estimates are based on alogistic regression. Each observation isweighted by the CPS person
weight and the standard errors are corrected using White's generalized method. Observable characteristics that did
not enter significantly were dropped from the regression.



Table A3: Predicting Individual DI Benefitsfor Marginal Working-Aged Applicants

Congtant

Black

Asan

Age

Age Squared (coefficient ~ 100)

Y ears of Education

Y ears of Education Squared

Married

Never Married

Number of Observations

Males Femdes
8.35 7.08
(0.15) (0.55)

-.116 --
(.058)
.390 --
(.112)
.006 .051
(.002) (.023)
-- -.054
(.025)
-.014 -.012
(.016) (.025)
.002 .003
(.001) (.001)
-- -.077
(.059)
-.311 -.117
(.059) (.080)
816 618

Notesto Table A3: Thetwo columns are based on separate regressions for male and female DI beneficiaries aged 21-
61 in our March 1991 CPS sample. In both cases, the dependent variableis the logarithm of reported individual Social
Security benefits and the model is estimated by ordinary least squares. Each observation isweighted by the CPS
person weight and the standard errors are corrected using White's generalized method. Observable characteristics
that did not enter significantly were dropped from the regression.



Income

Figure 1: Cross-sectional Distribution of Income by Age in March 1991 CPS
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sample of the March 1991 CPS. The trend line shows the hypothetical average income profile when the cross-sectional
distribution is conceptualized as capturing the full distribution of life cycle paths for an individual.



Figure 2: Age Distribution in the 1991 March CPS
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Figure 3: Direct and Indirect Costs of Increasing DI Benefit Generosity
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Age Income
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Comparing Age Distribution to Feasible Steady State
Data from CPS (disab_2a.do)
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Direct and Indirect Costs

Direct Benefit Costs
Indirect Benefit Costs
Indirect Tax Costs
Indirect Transfer Costs

327
89.7
30.2

4.9

451.8



