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This paper uses a life cycle model to study the welfare implica-

tions of reforms to U.S. Disability Insurance (DI) while account-

ing for household self-insurance. In addition to crowding out the 

insurance value of DI, household self-insurance may drive negative 

selection into DI by reducing implicit application costs. Allowing 

for such interactions, I fnd that revenue-neutral expansionary DI 

reforms do not necessarily improve welfare. However, an asset 

test reduces negative selection and improves the welfare efects of 

DI expansions. Household self-insurance crowds out the value of 

DI expansions, but abstracting away from insurance value can still 

deliver erroneous policy recommendations. 
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The Disability Insurance system (DI) is a large component of the U.S. social safety net. In 

2018, it provided over $185 billion in cash transfers to 12.5 million disabled workers, representing 

approximately 6.2 percent of the working-age U.S. population (Social Security Administration, 

2019). Despite substantial growth over the past 50 years and several attempts by policymakers at 

retrenchment, there is limited research to date on the social value of DI reform. Through the lens of 

a life cycle model of single earners, Low and Pistaferri (2015) concludes that DI has high social value 

to individuals compared to its costs. At the same time, other recent work suggests that accounting 

for spousal labor supply and pooled family savings is important for understanding the insurance 

value of DI: in Norway, they bufer the efects of DI allowance on income and consumption, at least 

among individuals who apply for DI and then appeal an initial rejection (Autor, Kostøl, Mogstad 

and Setzler, 2019). To the best of my knowledge though, no research to date has incorporated 

spousal labor supply and family savings in examining the life cycle utilization—and the social 

value—of the DI system. 

The purpose of this paper is to assess the welfare implications of alternative reforms to the U.S. DI 

system while accounting for its interactions with household self-insurance. These interactions can 

take at least two potentially important forms. First, by directly insuring against risks, household 

self-insurance mechanisms may crowd out the insurance value of DI. Second, households may neg-

atively select into DI on the basis of self-insurance capacity: strict work limitations and a lengthy 

application process together may perversely discourage take-up among the poorly self-insured, who 

highly value income support but are unable to efectively smooth consumption over that process. 

Indeed, empirical evidence documented here is consistent with selection into DI on self-insurance 

capacity: partnered workers, compared to unpartnered workers, are twice as likely to be receiv-

ing DI benefts four years after frst sufering a severe work-limiting disability. Furthermore, they 

smooth their consumption by supplementing those benefts with higher family savings and stable 

spousal work income. Unpartnered workers, by contrast, more heavily rely on general social safety 

net transfers for income support, reduce their work less, and face large declines in consumption. 

The main analyses of this paper are derived from a life cycle model of initially-healthy adult 

workers that incorporates DI and household self-insurance, on top of the key health, productivity, 

and life cycle dynamics that have been previously documented in the DI literature. Following 

Low and Pistaferri (2015), the model includes savings and early life cycle choices; non-separable 

preferences over work, consumption, and health; diferent degrees of work limitation; fxed costs of 

work that depend on work limitation status; permanent shocks to productivity; and interactions 
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with the general tax and transfer system. Building the model further, households pool their savings 

and coordinate their labor supply decisions, though correlated risks may limit household members’ 

ability to mutually self-insure. The DI system partially insures workers against risk, with a year-

long application process during which the household must fund consumption with accumulated 

savings, spousal work income, and general safety net transfers. Heterogeneity in the timing of 

disability risk, the presence of a work-capable partner, and earnings potential within the household 

generate diferences in self-insurance capacity across households by which (negative) selection into 

DI may arise. DI examiners do not observe the health or self-insurance capacity of applicants or 

benefciaries. They instead make allowance and reassessment decisions based on noisy signals of 

individual work capacity, which depend on the individual’s true health, age, and marital status. 

The model is empirically ft using panel data on joint consumption, savings, work, health, earn-

ings, and household composition from the Panel Study of Income Dynamics (PSID). I frst estimate 

parameters of exogenous processes governing health, potential wages, and marital status in reduced 

form, accounting for joint selection into work and latent heterogeneity across households. The model 

then translates data related to consumption, work, health, and DI utilization into three key sets of 

parameters that are estimated by simulated method of moments: latent allowance rules for the DI 

system, work frictions including health-dependent pecuniary costs of work, and health-dependent 

household preferences over leisure and consumption. To validate the ftted model, I show that it 

reproduces key features of the data including life cycle patterns in savings and earnings, qualitative 

patterns in joint work decisions, and dynamic household responses to disability onset. Benchmark-

ing the behavior of households in the model against the literature, it generates plausible responses 

to variation in wages and DI beneft generosity. 

The estimated model provides several novel insights into the welfare implications of DI reform. 

First, I consider the welfare efects of expansionary reforms when implemented alongside revenue-

neutral income tax adjustments. I fnd that simple expansionary reforms are not necessarily welfare-

improving for households of initially-healthy, less-educated men, because the work disincentives of 

such reforms can be substantial and their benefts accrue to the married households that dis-

proportionately select into DI, who are comparatively well-insured against risks. However, those 

households can beneft substantially from expansions to DI when they are implemented alongside 

an asset test, which limits fscal costs and reverses negative selection patterns. That said, an asset 

test does not serve as an adequate substitute for the lengthy application process as a screening de-

vice: providing income support to all current DI applicants (i.e., through a temporary DI program 
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with trivial health certifcation criteria) would expand the scope of the DI system, incur substantial 

fscal costs, and ultimately reduce welfare even after an asset test has been imposed. 

Second, I assess how the value of expansionary DI reform is crowded out by household self-

insurance and driven by health risks. The broad implicit insurance provided by marriage can 

crowd out half or more of the value of DI expansions, though spousal labor supply alone plays at 

most a modest role in that result. Furthermore, alternative reforms difer in their alignment with 

the DI system’s statutory purpose of insuring against disability risk. Conventional adjustments to 

the leniency of DI allowance or the generosity of DI benefts maintain 26 to 38 percent of their 

value in the absence of health risks, which can instead be attributed to reallocation across the life 

cycle and across non-health dimensions of the state space. By contrast, a temporary DI program 

maintains over 90 percent of its value in the absence of health risks, behaving in this way more like 

an expansion to the Food Stamp Program than one to the DI system. 

Third and fnally, I compare the welfare gains of each reform to their fscal costs and I consider the 

role that insurance value plays in driving those gains. On a per-dollar basis, households would prefer 

public spending in an asset-tested DI system be directed toward an increase in the leniency of the DI 

application process. However, relying on an approach to welfare analysis that abstracts away from 

the insurance and redistributive value of DI reform would guide policymakers toward two types 

of erroneous conclusions, in spite of crowd-out by household self-insurance. First, policymakers 

would incorrectly conclude that households are unwilling to pay for the costs of expansionary DI 

reforms, with or without an asset test. Second, policymakers would fail to correctly distinguish 

relative household preferences over the DI reforms, concluding that households prefer spending on 

an increase in beneft generosity or the roll-out of a temporary DI program. While these issues are 

relevant for reduced-form methods of welfare analysis often used in practice, I show that a simple 

adjustment to ex-post welfare estimates, motivated by preferences for consumption smoothing, can 

approximately account for insurance value and may partially correct these issues. 

The fndings of this paper contribute frst and foremost to the empirical literature on the DI 

systems. The motivating evidence—the apparent links between household self-insurance and take-

up of DI after disability onset—has not been documented in this literature, to my knowledge. 

Relative to existing structural analyses, this paper stresses the importance of household behaviors, 

not only because they may crowd out the insurance value of DI, but also because they may drive 

negative selection into the application process. This negative selection into DI is another reason 

to consider supplemental (or alternative) screening devices such as asset tests, which have already 
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been theoretically motivated in DI by Golosov and Tsyvinski (2006) but have not been evaluated 

in the context of a realistic life cycle model of individual or household behavior. Furthermore, the 

result that gains from DI reform are driven both by health and non-health risks corroborates recent 

evidence pointing to that conclusion from the reduced-form literature (Deshpande and Lockwood, 

forthcoming). 

By assessing the role of insurance value in driving the welfare gains of DI reform, this paper also 

connects to a strand of the public fnance literature popularized by recent work including Hendren 

and Sprung-Keyser (2020) and Finkelstein and Hendren (2020). This strand has developed an 

alternative approach to welfare analysis that is based on causal estimates of the economic efects of 

a policy change. As noted by Hendren and Sprung-Keyser (2020), this approach is transparent and 

straightforward to implement, but in practice often relies on ex-post efect estimates that abstract 

away from insurance value.1 This paper suggests that this limitation has important consequences 

for guiding DI policy, but it can be at least partially addressed by using heuristics to reward policies 

for allocating consumption into low-consumption states of the world. 

The remainder of the paper proceeds as follows. Section I provides background information on 

the U.S. DI system and summarizes the institutional reasons that negative selection on the basis of 

household self-insurance may arise. Section II introduces the core data that will be used in the model 

and presents empirical evidence from event studies of disability onset that is consistent with negative 

selection into DI. Section III describes the setup of my life cycle model of the household. Section IV 

describes the mapping of model parameters to data and describes the process of empirically ftting 

the model. Section V fts the model parameters to data and shows that it reproduces the empirical 

behaviors of households well. Section VI documents the key insights from the model regarding the 

welfare value of DI reforms and their relationships with household self-insurance. Finally, Section 

VII concludes. 

I. Disability Insurance and the Household 

The U.S. Disability Insurance system (DI) consists of two programs, both administered by the 

Social Security Administration. Benefts from these programs consist of cash transfers and health 

insurance coverage. Social Security Disability Insurance (SSDI) is the larger of two, with its eligibil-

ity and beneft amounts linked to a worker’s earnings history, mimicking Social Security retirement 

1Two notable exceptions to this generalization are Hendren (2021) and Deshpande and Lockwood (forthcoming). In the 
setting of insurance markets, Hendren (2021) proposes a method that estimates ex-ante welfare efects based on willingness to 
pay and the gap in the marginal utility of consumption for those who do versus do not purchase insurance. Deshpande and 
Lockwood (forthcoming) uses frst-order approximations to study the ex-ante value of DI using reduced-form estimates, which 
is related to the weighted ex-post estimator that I defne in Section VI.C. 
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benefts. The second program, Supplemental Security Income (SSI), provides support for non-

workers and can supplement SSDI for workers who had low earnings. Unlike SSDI, SSI is explicitly 

asset-tested but eligibility does not require a work history.2 SSI provided $750 per month to en-

rollees in 2018, though these benefts are reduced by other household income, including work income 

from family members. 

Both DI programs impose strict work limitations on applicants and benefciaries, requiring that 

they earn no more income than “substantial gainful activity” ($1,180 per month in 2018). Addi-

tionally, they share a common application process that is intended to limit take-up to individuals 

with both poor health and poor employment prospects, consistent with their statutory purposes. 

However, the application process is potentially complicated and lengthy, and work limitations apply 

throughout. After submitting an application, applicants receive an initial decision from examiners 

at a state Disability Determination Service (DDS) ofce. If denied, applicants may then apply for 

reconsideration by the DDS ofce and await a second decision. Applicants who are denied again 

may appeal their case once more and wait for a review by an administrative law judge (ALJ). If 

denied at the ALJ stage, applicants have additional opportunities to appeal that are rarely utilized 

in practice: frst to the SSA Appeals Councils and lastly to the federal courts. Among applications 

fled from 1989 to 1999, roughly 39 percent of applicants were allowed in the initial stage of their 

frst application. This rate ultimately climbs to 67 percent with appeals and reapplications, with 

most additional allowances coming at the ALJ phase (French and Song, 2014). 

Each stage of the application process takes, in expectation, several months or more. Including 

the appeals process and re-applications, eventual DI benefciaries wait on average 15.3 months 

for an allowance decision (Autor, Maestas, Mullen and Strand, 2017). Even if an applicant is 

unambiguously, permanently incapable of work, policy generally requires that benefts from SSDI 

are provided only after a minimum 5 month waiting period. The application process consequently 

makes the work restrictions of DI more onerous, as applying for DI requires workers to undergo a 

prolonged period with little work income and no DI support. However, while both SSDI and SSI 

impose strict work limitations on applicants and benefciaries, SSDI does not impose any limitations 

on household savings or the work income of other family members. This leads to a key observation 

of this paper: that the work restrictions and potentially lengthy application process may perversely 

screen out workers who value insurance highly but lack the household self-insurance capacity to 

smooth consumption on their own. To my knowledge, there exists little evidence on how individuals 

2Couples can own no more than $3,000 in assets, excluding one’s home and the household’s frst car. Since 2014, the ABLE 
Act allows benefciaries to protect up to $100,000 in savings for a broad set of qualifying disability-related expenses. 
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select into DI on the basis of household self-insurance, or any household characteristics for that 

matter. 

II. Data and Motivating Empirics 

The analyses of this paper rely primarily on data from the Panel Study of Income Dynamics 

(PSID), which follows a nationally representative longitudinal sample of households and collects 

particularly detailed information on the person (or heterosexual couple) most fnancially responsi-

ble for the household (the “reference person”). I use data collected from 1986 (when major reforms 

to the DI system were last enacted) to 2017, where the PSID runs annually until 1997 and bian-

nually afterward. I impose three restrictions on the sample that refect the focus of the modeling 

exercise. First, I restrict to households in which the reference person has no more than a high 

school education. These reference persons are more than 2.5 times more likely to receive DI than 

their counterparts with more education. They are plausibly the observable subgroup in which the 

welfare value of DI is most concentrated, as well as the most relevant subgroup for considering the 

efects of marginal reforms to DI. Secondly, I further restrict to households with a male reference 

person who does not engage in self-employment. The only households excluded by the restriction 

on sex consist of female reference persons with no male partner. While women compose almost 

half of DI rolls, women also tend to have less consistent labor force attachment over the life cycle, 

which introduce concerns about individual eligibility for SSDI. 

These frst two restrictions are identical to the restrictions imposed by Low and Pistaferri (2015) 

on the PSID. Finally, I further restrict to households in which the reference person reports working 

at least once with no work limitation, and never reports collecting DI through SSI alone. This 

restriction is intended to exclude individuals who lack the work history to qualify for SSDI eligibility, 

who may have sufered a health shock in childhood, and who face a diferent life cycle problem. 

A full description of the key income, consumption, wealth, and health measures used from the 

PSID can be found in Appendix B. I draw the defnition for the key measure of work limitation 

status is from the literature. It relies on self-reported subjective assessments of health that capture 

i) the presence of a work limitation, and ii) the extent to which it limits the type or amount 

of work one can do. I say an individual has a severe work-limiting disability if they i) “can do 

nothing” (as opposed to some types of work) or ii) claim their disability limits work “a lot” (as 

opposed to “somewhat,” “just a little,” or “not at all”). A disability is “moderate” if it does 

not meet this criteria, but still limits work “somewhat” or “just a little.” Any remaining response 

options (reporting no disability, or one that limits work “not at all”) imply no work limitation. 
7 



The strengths and weaknesses of this measure are discussed in detail in Appendix B. As shown 

there, this work limitation measure captures variation across workers in functional limitations and 

medical diagnoses for conditions such as cancer, diabetes, or heart disease. However, it correlates 

more weakly with those objective criteria among the excluded individuals who report collecting SSI 

(and not SSDI) or who never report working without a work limitation. 

A. Motivating Empirics 

While key institutional features of the DI system outlined in Section I may drive negative selection 

on the basis of household self-insurance, whether and to what extent that negative selection arises 

empirically is unclear. Toward providing some evidence, Figure 1 plots the share of reference persons 

that are collecting DI benefts in the years surrounding a particular type of negative health shock: 

their frst disability onset, where that disability is a severe work limitation. I separate reference 

persons who were partnered versus unpartnered in the last period before disability onset in order 

to illustrate the relationship between DI take-up and household self-insurance around this event. 

In the four years prior to the onset of that condition, virtually no reference persons collect SSDI or 

SSI benefts.3 For unpartnered persons, DI receipt rises to 7 percent in the year of disability onset 

and quickly plateaus a year later at roughly 20 percent. By contrast, reference persons who were 

partnered before disability onset not only take up DI faster in the year of onset (10 percent), but 

their take up also steadily increases over time, so that over 40 percent of them report receiving DI 

benefts four years later. 

As it is empirically rare for workers to collect DI benefts before ever reporting some level of 

work limitation, the averages plotted in Figure 1 represent plausible estimates for the efects of a 

severe disability on DI take-up for initially partnered and unpartnered reference persons. Estimating 

efects on other important household outcomes, though, is more difcult because the counterfactuals 

are less obvious. To estimate those counterfactuals, Appendix C implements an event study design 

that uses not-yet disabled peer households as a comparison control group. Appendix C presents 

estimates for key household outcomes from the PSID, as well as analyses of DI application behaviors 

using data on older adults from the Health and Retirement Study (HRS). 

While noisy, these estimates reveal striking qualitative diferences between the consequences of 

disability for partnered and unpartnered workers that a model for assessing the welfare value of DI 

should replicate. Partnered workers have comparatively high DI take-up, high savings, and stable 

3The PSID does not consistently distinguish SSDI receipt from SSI receipt across survey waves. 
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spousal labor supply after severe disability onset, allowing them to smooth their consumption. 

Unpartnered workers, by contrast, rely on other transfer programs and experience a decline in 

consumption due to disability, despite the fact that they reduce their work less than do partnered 

workers. Analysis of data from the HRS implies that higher take-up of DI among partnered workers 

is not due to a higher propensity to apply given a work-limiting condition. Rather, partnered 

applicants are more likely to receive benefts conditional on applying. Their greater success at 

acquiring DI may be explained by a willingness to persist through appeals and reapplications; on 

average, eventual DI benefciaries who are partnered wait 273 days for their fnal allowance decision, 

whereas unpartnered benefciaries wait only 178 days. This explanation is further supported by 

household responses to back pain in the HRS, which is a notoriously difcult-to-verify condition: 

individuals who claim DI benefts after sufering back pain are almost exclusively married, and they 

tend to wait almost a full year for eventual beneft receipt. 
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Figure 1. : DI receipt in the years surrounding severe disability onset 

III. A life cycle model of the household 

While striking, the diferences in how partnered versus unpartnered workers respond to disabil-

ity onset are not sufcient to draw welfare conclusions about the DI system. Those conclusions 

depend critically on two key features of preferences—the cost of work and the marginal utility of 
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consumption—and how they depend on disability and other household characteristics. 

A. The household problem 

To both pin down these features of household preferences and infer unobserved details of the 

DI allowance process, I develop a model of work, health, household formation, savings, and the 

social safety net. Consistent with the restrictions imposed in Section II, the model concerns the life 

cycle problem faced by the households of working-age men who have no more than a high school 

education. Subject to constraints, unitary households choose work, whether to apply for DI (for 

the reference person), and how much to consume (versus save) to maximize the present discounted 

value of utility fows: 

72X 
βr−tU(Cr, L

1, L2; Mr, H
1, H2 

r r r r )(1) Etmax 
1 
t ,L

2 
t ,App1 

t r=t Ct,L 

where β is a discount parameter, Ls is an indicator for full-time employment of partner s (s ∈ {1, 2}), 
M is the marital status of the household, and Hs is a vector of indicators for work limitations for 

partner s. Work limitations can take one of three levels for the reference person (no disability, 

H = 0, moderate disability, H = 1, or severe disability, H = 2). Spousal work limitations on the 

other hand is binary (representing “any” disability, so that H2 reduces to a scalar). Spouses do 

not exist in unmarried households (M = 0), so spousal labor supply is unavailable when reference 

persons are unmarried. 

When making decisions each year, households take expectations over several sources of exoge-

nous risk. Household members face joint disability (and recovery) risks that evolve with age, where 

health afects potential earnings and preferences over work and consumption. They also face corre-

lated permanent shocks to earnings each working-age year, and a risk of year-long unemployment. 

Reference persons who who wish to claim DI benefts must apply and face an allowance probability 

depending on age, disability status, and marital status. DI benefciaries are randomly selected for 

reassessment conditional on health status, and are potentially removed from DI. Lastly, households 

face marriage and divorce risks that evolve with age. 

The model allows households to insure dynamically against these risks in three ways. First, 

households can accrue savings to hedge against the realization of future risks. Second, individuals 

can adjust labor supply in response to risks. Third, households can receive partial insurance through 

DI and the general social safety net. The model also approximates systematic spousal behaviors 

(e.g., home production) that partly insulate households against risks by allowing costs of work and 
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health-dependent labor frictions to difer for married and unmarried reference persons. 

A household’s state space consists of a fxed “type,” their current savings, age in the life cycle, 

marital status, DI benefciary status, and individual-specifc states for the reference person and their 

spouse: health status, potential wage, and employment status. The household’s type characterizes 

the profle of marriage and divorce risks, health risks, and potential wages the household will face 

over the life cycle. It is known to the household but unobserved in the data, and it refects the 

already-realized diferences across workers as they enter adulthood. It captures the idea that there 

may be a group of individuals who have low productivity, a low likelihood of marrying a partner, 

and a high propensity to sufer disability. Through household type, workers may anticipate their 

future risks and behave accordingly. Selection into DI on the basis of self-insurance capacity may 

be driven by the systematic cross-type diferences and by within-type joint realizations of health, 

marriage, wage, and employment risks over the life cycle. 

Household choices are made subject to several constraints. If exogenously fred, an individual 

loses the option of working for the year. Reference persons may only apply for DI if they meet 

eligibility criteria, and the application process takes a full year. While applying for or receiving DI 

benefts, the reference person faces work restrictions. These work restrictions drive moral hazard in 

the DI system, in the sense that workers may choose to limit their (otherwise gainful) employment 

in order to apply for or maintain DI benefts. Households can save but cannot borrow against 

future income, a restriction which is common in the literature and which prevents households from 

borrowing against disability or retirement income. 

The timing of the model is as follows: 

i) Exogenous health, wage, employment shocks, and changes in marital status are realized for 

year t. 

ii) Individuals who have not faced an employment shock may choose to work. 

iii) DI benefciaries face potential reassessment and removal from DI depending on their health 

status and work decision in year t, where removal leaves them without benefts in year t. 

iv) Households then makes DI application choices, and consumption decisions with full knowledge 

of their current state. Households receives net income from work, along with transfers from 

DI or other programs. 

v) DI allowance decisions are made for applicants based on health information and employment 

from year t. Those allowed onto DI become benefciaries, receiving cash payments beginning 
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in year t + 1. 

The household life cycle begins at age 23, and ends with exogenous retirement at age 62 followed 

by 10 years of post-retirement life.4 The life cycle then terminates with no bequest motive. 

B. Preferences 

Household preferences are non-separable over household consumption and the individual health 

and work of the two partners. The parametric specifcation for preferences is an extension of Low 

and Pistaferri (2015) and is similar to Autor et al. (2019): 

(Cte(L
1, L2; H1, H2,Mt))

1−γ 
t t t t(2) U(Ct, L

1, L2; H1, H2,Mt) = t t t t 1 − γ 

e(L1, L2; H1, H2,Mt) ≡ exp(µMt + θ1 
′ H1 + θ2H

2Mt + η1(Mt, H
1)L1 + η2(H

1)L2)t t t t t t t t t t 

η1(Mt, H
1 
t ) ≡ 

  ′ ηmod 
1 

H1 + ηM η2(H
2) ≡ηmodH2 + η1 

t 1 t 2 t 2 
ηsev 
1 
modθ 1 

θsev 
1 

The fxed cost of work, ηs, is a function of health and marital status. It consists of two additively 

separable terms: a base disutility of work term ηM , which varies by marital status (for the reference s 

person), and an additional disability-related disutility of work term which is common across marital 

status. The marital intercept µ allows for the possibility that households prefer shifting equivalized 

consumption toward (or away) from married states of the world. A positive value of µ is consistent 

with implicit home production performed by spouses (independent of their labor supply) being a 

Frisch substitute for consumption. This Frisch substitutability with consumption can also manifest 

in the disutility of work for the reference person (i.e., if η1
1 > η1

0). 

It is useful to highlight three features of these preferences that arise when work and disability are 

both “bads” (ηM < 0 and θs < 0, for s ∈ {1, 2} and M ∈ {0, 1}). First, work and disability wills 

both be Frisch complements with consumption. Due to the Frisch complementarity of disability 

and consumption, households will prefer to self-insure against disability risk even if disability has no 

consequences for potential income. Second, work limitation for one person increases the disutility 

of work on the part of both household members, even if ηmod = 0 (and ηsev = 0). Thus, individuals s 1 

4At age 62, households become eligible for early Social Security retirement benefts. 

θ1 ≡ θ2 ≡θmod 
2 
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will prefer to avoid working when the household sufers poor health, which is consistent with both 

disability making work more difcult and with home care arising as a potential response to a 

partner’s disability. Third and lastly, households will prefer to avoid having partners work jointly 

at the same time. This is consistent with home production (which is not distinguishable from 

leisure in this model) reducing the of work for one’s On the other hand, this iscost notspouse. 

Alongside potential adjustments in partners’ labor supply, savings key mechanism by which are a 

households self-insure against risks. During the working phase of life (when individualscan can 

t 

consistent with leisure complementarities in utility. Instead, positive empirical correlations in work 

within the household will be driven by life cycle dynamics and by correlated health and wage risks. 

t 

C. Savings 

choose to work and do not receive retirement income), the savings equation takes the form: 

1,M(3) St+1 = R[St + τ (W 1,W 2, L1, L2, DIt,Mt) − C ∗ − F
t,H1 L

1 − F 2 L2]t t t t t t t,H2 t 

F s,M 
t,Hs

t 
≡ F old,s,M 1{t ≥ 45} + F s,M ′ Hs 

t 

where St are savings at the beginning of year t, R is a fxed interest rate, W s are the hourly wages t 

of partner s, C∗ is spending on consumption, DIt an indicator for the reference person receiving DI t 

s,Mbenefts, and F is the monetary fxed cost of work that depends on health, current householdt,Hs
t 

age, and marital status. The fxed cost of work consists of two additively separable terms: a 

cost associated with old age, and a cost associated with work limitation. Both costs depend, for 

the reference person, on marital status, and they refect how work requires accommodations not 

captured by consumption categories (e.g., spending on over-the-counter treatments). Spending 

on consumption is adjusted for family size using the OECD-modifed equivalence scale before it 

enters preferences (the distinction between C∗ and Ct), refecting that household consumption ist 

an imperfectly public good. Gross income which includes earnings, DI receipt, and other transfers 

is mapped into net income by the function τ which approximates the joint tax and transfer system 

for households. 

D. Taxes, and social insurance 

The tax and transfer system τ maps earned income and DI benefciary status into net income, 

closely following the U.S. tax code and rules for major transfer programs. Those transfer programs 

consist of the DI system (both SSI and SSDI) and a simple general social safety net consisting 
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of food stamps, Unemployment Insurance (UI), and Social Security retirement. Together, these 

systems provide partial insurance against the risks of the model. The tax system includes federal 

income taxes (joint for married partners), child tax credits, FICA taxes, and the EITC. The tax 

and transfer system is described in full detail in Appendix D, but I continue here with a brief 

description of the DI system of the model. 

The DI system has a year-long application process during which savings, spousal work, and 

general transfers must support household consumption. This application decision approximates 

committing to all stages of the process that actual applicants may have to undergo in order to 

secure a fnal allowance decision. The only cost of applying for DI is, potentially, forgone work 

income during the application process and during beneft receipt if allowed onto DI. 

Allowance probabilities for applicants depend on marital status, current disability, and age in a 

manner which is consistent with the Vocational Grid used by examiners:  
πyoung  if t < 45
H1,Mtt(4) P (DIt = 1|App1 = 1, H1,Mt, t) = t−1 t πold if 45 ≤ t ≤ 62
H1,Mtt 

An applicant who is allowed on DI begins collecting cash benefts in the year after applying. 

A rejected applicant may return to work. The model includes reapplications; rejected applicants 

may chose to re-initiate the application process after securing eligibility to re-apply. The model 

also includes Continuing Disability Reviews (CDRs), whereby DI benefciaries are reassessed by 

examiners. Once a CDR is initiated, DI examiners review the benefciary in the exact same way 

they review an applicant, with allowance probabilities described in Equation 4. The probability 

that a benefciary is subject to a CDR depends on their health status. 

By setting up the DI system of the model in this way, I make a series of simplifying assumptions. 

To avoid the challenging computational issues that surround modeling SSDI eligibility, I assume 

that DI is available only to the male reference persons (who tend to work regularly), and not their 

spouses. Furthermore, eligibility for DI requires only that a reference person has worked full-time 

for at least one year before (re-)applying. For the same reason, the beneft formula for SSDI is a 

function of potential earnings rather than one’s realized earnings history. As I do not allow for 

an intensive margin to the employment decision, I do not model the substantial gainful activity 

threshold over which the DI system formally limits work. Instead, I suppose the DI system views all 

work (regardless of the earnings produced by it) equally. As working while receiving DI benefts is 

empirically rare, I assume working DI benefciaries are immediately removed by CDR, so that work 
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and DI receipt are mutually exclusive choices. For the same reason, I assume that DI applications 

from current workers are rejected. 

E. Wage equation 

Individuals face potential wages that evolve over time and depend on disability status. Potential 

wages of partner s at age t are characterized by the equation: 

′ ′ + fs 
−1 + ξs
tg 

s
t 

s s
t 

s s
t 

s
t 

s
t 

s
t ωs 

22(5) ln W = β A + β2 H + ω ω = ω = 0, ,1 

where As
t is a square polynomial in age and f is an intercept that is common among all households 

5of the same household type g. 

s
t follow a random walk and are correlated within households,The permanent wage innovations ω 

refecting variation in potential earnings which is unrelated to health. Correlations in observed 

earnings within households will additionally be driven by life cycle dynamics and by correlations in 

health shocks. With heterogeneity in initial wages being driven by the type-specifc intercept fg, 

the random walk begins at ωs = 0.22 

F. Employment 

Individuals may choose each year whether or not to work full-time. At the end of each year, 

reference persons who choose to work are subject to exogenous job loss with probability δM 
1 which 

depends on marital status M . If that occurs, the worker is subject to an unemployment spell for 

the following year. This job loss probability refects job destruction and activates Unemployment 

Insurance benefts (UI). It provides one mechanism by which individuals may choose to apply for DI 

as a consequence of employment shocks rather than health shocks. Spouses face an unemployment 

risk δ2 which contains the same job loss risks faced by their partners, but additionally includes excess 

unemployment frictions. If these excess frictions prevent a spouse from working (occurring with 

probability δ2 − δ1
1), the spouse is not rendered eligible for UI. Unlike conventional job destruction, 

these excess frictions can render spouses unemployed in year t + 1 even if not working in year t. 

G. Household formation 

Marital status evolves over the life cycle as workers exogenously marry and divorce partners. 

The probability of fnding a partner when single, or separating from a partner when married, 

5In estimation, the wage equation also contains calendar year fxed efects. 
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depends on the age and household type of the reference person. Persons of the same household 

type match with a common pool of potential spouses, allowing for fexible assortative matching 

on risks and characteristics which are realized before early adulthood. The health and wages of 

a potential spouse are carried with a reference person throughout the life cycle, and they evolve 

whether the reference person is married or unmarried. This means that divorce does not afect 

the household’s expectations about spousal health or spousal potential wages if the household later 

re-enters marriage.6 

The number of adolescent and adult children within the household evolves exogenously and de-

terministically over the life cycle, depending on household type and marital status. Variation in 

the number of children over the life cycle, by marital status, and by household type serves two 

purposes. First, it drives variation in the cost of consumption, since children must be fnancially 

supported. All else equal, households will prefer to spend more when they have more children. Sec-

ond, children enter into the tax and transfer system. EITC payments, tax deductions, tax credits, 

and personal tax exemptions all depend on the number of children in the household. Similarly, 

food stamp eligibility and payments both depend on the number of children in the household. 

H. Health process 

Individual health can take one of three states for reference persons (healthy, moderately work-

limited, severely work-limited) or two states for partners (healthy, work-limited). Health within 

a household evolves jointly over time, according to an exogenous frst order Markov process. The 

transition probabilities depend fexibly on age and household type. This allows health shocks to 

be correlated within households in a manner that may change over time, and it allows for types to 

face systematic diferences in exposure to disability risk. 

One implication of the model is that health risks are exogenous conditional on age and household 

type, which requires that work, income, or savings do not afect health. This restriction seems 

empirically reasonable, as efects of non-employment on health found in the literature have been 

economically small (Stern, 1989; Bound and Waidmann, 2007). Furthermore, shocks to wealth 

appear to have little efect on health (Kim and Ruhm, 2012; Schwandt, 2018; Adda, Banks and 

von Gaudecker, 2009). 

6Savings follow the male partner across marriage and divorce, as I do not model behaviors of unmarried spouses separately. 
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IV. Taking the model to data 

The model is estimated using the household data from the PSID. Relative to comparable longitu-

dinal and publicly available datasets, the PSID is uniquely well-suited to this purpose. It contains 

joint information on key household outcomes related to disability, DI receipt, and well-being across 

the life cycle: work, income, self-reported health, consumption, program take-up, and assets. Aside 

from its small sample size, the main limitation of the PSID is that it does not collect information 

about applications for DI benefts—only receipt of benefts. Unfortunately, no publicly available 

US datasets, to my knowledge, contain information about household characteristics the timing of 

health changes, DI application behaviors, and DI allowance over the life cycle. While the HRS 

contains much of this information, it only samples from the population of workers above age 50. 

This limits the value of the HRS for this model, as there are well-known diferences in how strin-

gently the DI system treats younger versus older applicants (Chen and van der Klaauw, 2008). Like 

Low and Pistaferri (2015), I circumvent the problem of missing DI application data using indirect 

inference: I simulate out the decision to apply for DI in the model, and assess how well the model 

performs at replicating moments related to DI receipt, which can be readily obtained in the actual 

and simulated data. 

Lacking an analytic solution, the model must be solved numerically, working backward from the 

last year of life. More information on the solution method for the model can be found in Appendix 

E. Parameters are ft in a three-step approach that is common for life cycle models of this form. 

In the frst step, some model parameters are set externally. I fx the probabilities of reassessment 

by CDR for DI benefciaries to match SSA guidelines. These guidelines are based on likelihood 

of recovery (“expected to improve”, “not permanent”, or “permanent”), but I follow Low and 

Pistaferri (2015) in mapping them to current health status in the model (giving probabilities of 

1, 1/3, and 1/7 in order of decreasing health). I also fx some preference parameters at values 

commonly used in the literature (e.g., Low and Pistaferri 2015; Autor et al. 2019). Specifcally, I 

fx the interest rate R at 1.016, the discount factor β at 0.9756, and the coefcient of relative risk 

aversion γ at 1.5. 

The remaining two steps ft parameters of the model to data. In the second step, reduced-

form estimators are constructed for health and marriage transition probabilities, household types, 

and wage equation parameters. Finally, the third step estimates remaining parameters using the 

structure of the model. These parameters (parameters governing preferences, work frictions, and 

DI allowance probabilities) are estimated by simulated method of moments (SMM). While all these 
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parameters are estimated jointly and their mappings into empirical moments are indirect, each 

parameter can be linked to a specifc moment which intuitively provides identifying information. 

Details on the numerical procedure used to implement SMM can be found in Appendix F, whereas 

the links between parameters and moments are discussed below in Section IV.D. 

A. Ex-ante heterogeneity across households 

Households in the model have some ex-ante information about their self-insurance capacity, their 

exposure to health risks, their household formation prospects, and their potential wages. To es-

timate this heterogeneity empirically, I assume that households draw one of three potential types 

at the beginning of the life cycle. These types are then estimated by k-means clustering on ref-

erence persons’ average log wages when healthy and their share of healthy years spent working 

full-time.7 With this approach, estimating the model amounts to the two-step procedure proposed 

by Bonhomme, Lamadon and Manresa (2022), except that the second step here is moment-based. 

In classifying household types, I restrict to households observed in at least three survey waves. 

Reference persons with no earnings in any survey wave are assigned to the lowest type, as these 

households all tend to have low marriage rates and high disability risk. 

The diferences across types arise non-parametrically from the data. The estimates presented 

in the sub-sections to follow show that households with the least fortunate childhood draw (“low-

type” households) face high risks of disability, are unlikely to get married, and have low expected 

potential wages. High-type households are likely to be married, have low disability risks, and 

have high expected potential wages. Mid-type households tend to have lower wages like low-type 

households, but face lower risks of disability and singlehood. Only 15 percent of households in 

the analytic sample are classifed as low-type households and 38 percent are classifed as mid-type 

households, leaving 47 percent classifed as high-type households. 

The k-means classifcation procedure imposes some restrictions on the data generating pro-

cess. For instance, it requires that conditional expected wages and employment (E[W 1|H1 = it it 

0, g(i)], E[L1 |H1 = 0, g(i)]) vary as a function of g(i), so that the individual sample means can be it it 

used to diferentiate the groups. Likewise, it requires that W 1 and L1 are ergodic processes, atit it 

least conditional on H1 = 0, so that within-person averages converge to individual expectations. it 

Additionally, it requires an assumption related to sampling and non-response in the PSID: namely, 

that when households appear in the survey (with respect to age or calendar time) is unrelated to 

7Characteristics are residualized with respect to age of the reference person and calendar year, to control for diferences 
arising due to when the household was sampled by the PSID. 
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their type g. 

Because household-level averages are taken over potentially short panels, the average character-

istics used to classify households may be noisily measured. Consequently, k-means may partition 

household types with excess error, as it constructs these partitions by minimizing within-group 

variances rather than using information from the model to maximize likelihoods. Table A.1 of 

the Appendix assess this concern using households simulated from the ftted model. It shows that 

k-means clustering assigns 74 percent of households to the type most likely to generate its observed 

average characteristics. Most of the classifcation error comes from mistakenly assigning low-type 

and mid-type households to instead be high-type households. 

B. Health risks, household formation risks, and household demographics 

Taking household type as given, the size of the household, marital transition probabilities, and 

health transition probabilities are independent of any household choices and can be estimated 

by their natural sample analogues.8 After calculating the age-specifc transition probabilities in 

the data, I smooth them using local regression over age for each household type. To illustrate 

heterogeneity in the health risks faced by households, Figure 2a depicts the resulting estimated 

probability that a reference person sufers a severe work limitation over the life cycle given their 

household type. Reference persons in low-type households are more likely than other types to 

experience a severe work limitation over the entire working-age life cycle. At age 35, for instance, 

low-type reference persons are more than twice as likely to sufer from a severe work limitation 

than mid-type or high-type reference persons. Mid-type households are subsequently more likely 

than high-type households to sufer severe work limitation, with their risks rising particularly as 

retirement approaches. Figure 2b depicts the probability that a reference person is married at each 

age, refecting fows into and out of marriage across the life cycle. Low-type households are roughly 

half as likely as other types to start the life cycle with a married partner. Mid-type and high-type 

households experience net divorce in the frst 3 years of adulthood, but their net marriage rates 

outpace low-type households for the remainder of the life cycle. 

C. Wage process 

To estimate the wage equation, I follow Low and Pistaferri (2015) in augmenting Equation 5 

with an idiosyncratic error term which can be interpreted as measurement error. In addition, for 

8The PSID survey moves from annual to biannual waves in 1996. In estimating transition probabilities for marriage and 
health, I follow Low and Pistaferri (2015) in abstracting away from the change in panel structure. 
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Figure 2. : Exposure to marital and health risks for diferent household types 
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reference persons, I augment the equation with marriage efects: 
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Estimation of the wage equation then proceeds in two steps. In the frst step, I estimate the 

coefcients β1 
s and β2 

s using frst diferences: 

′ ′ (9) ∆ ln W s = βs ∆As ∆Hit
s + β3∆Mit +∆ωit

s +∆ϵs 
it 1 it + β2 

s
t 

These coefcients are estimated by OLS, using a standard selection correction (Heckman, 1979). 

To implement the correction, I follow Low and Pistaferri (2015) by instrumenting for selection into 

work with a simulated measure of the generosity of potential welfare benefts, in the event that an 

individual has low work earnings. This measure is in the spirit of simulated IV, and uses variation 

over states and time in welfare program policies (see Appendix G). With household types identifed 

separately from the parameters of the wage equation, I allow individuals to diferently select into 
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work as a function of their household type in the frst stage. 

The type-specifc fxed efects of the wage equation are estimated in the second step. This step 

relies on the residual log wage, removing the efects of observable characteristics: 

^ βs ′ ′ 
Hs(10) ln W s = ln Wit

s − ˆ 1 A
s
it − β̂2 it − β̂3Mitit 

f̂ s ^Estimates for the type-specifc fxed efects g are taken for each g by averaging ln Wit
s over all 

observations for which ĝ(i) = g, and applying a selection correction to account for the truncation 

of wage innovations ωs due to selection into work.9 
it 

Appendix H provides more information regarding identifcation and estimation related to the 

wage equation, including the selection correction procedure and modeling of the work decision. 

It also presents and derives an estimator of the covariance matrix of the wage innovations. This 

estimator accounts for selection into work on the part of both partners, extending how the standard 

Heckman correction for the wage equation accounts for selection on the part of a single individual. 

The covariance estimator relies on the assumption that measurement error terms are exogenous, 

and it imposes some restrictions on the joint selection problem of partners: it requires that shocks 

to preferences for work are uncorrelated across partners, and that one’s wage shocks are unrelated 

to the latent preferences for work of one’s partner. 

Panel A of Table 1 reports estimates for regression coefcients. Disability has at most a small 

efect on the potential wages of reference persons or their partners; a severe disability for the 

reference person reduces his work income by about 3.6 percentage points. The coefcients on the 

age polynomials indicate that the profle of wages over age is slightly steeper for spouses than for 

reference persons. Consistent with assortative matching, Panel B of Table 1 shows that high-type 

households tend to have substantially higher reference person and spousal wages (f3) than mid-type 

or low-type households (f2 and f1). 

Panel C of Table 1 reports estimates for the covariance matrix characterizing the wage inno-

vation process for reference persons and their partners. Year-to-year wage innovations are large, 

with a standard deviation of 14.2 log points for reference persons and 18.1 log points for spouses. 

Wage innovations are moderately and positively correlated within households, with a correlation 

coefcient of 0.203. 

9The selection correction in the estimator f̂  
g is consistent with the correction applied in Equation 9 and the distributional 

assumptions imposed on ωs It is provided in Appendix H.2. As mentioned in Appendix H.3, I assume workers do not selectit. 
on measurement error. 
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Table 1—: Wage parameters 

Head Partner

Panel A: Wage Coefficients
H = 2 -0.0357 —

(0.0512)
H = 1 -0.0024 0.0236

(0.0171) (0.0441)
Age 0.0560*** 0.0645***

(0.0057) (0.0100)
Age2/100 -0.0516*** -0.0504***

(0.0072) (0.0126)
Married 0.0041 —

(0.0129)

Panel B: Type Effects
f1 0.895 0.550
f2 0.889 0.511
f3 1.516 0.824

Panel C: Variance Parameters
σz 0.1418*** 0.1807***

(0.0417) (0.0535)
ρz 0.2031*

(0.1147)

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors (in parentheses) are clustered at the household level. 

D. Preferences, frictions, and Disability Insurance parameters 

The remaining model parameters (household preferences, work frictions, and DI allowance proba-

bilities when not working) are estimated by indirect inference, using simulated method of moments. 

The moments related to work and DI take-up which I target are reported in the frst column of 

Table 2 and 3 respectively. The moments related to consumption which I target are reported in 

the frst column of Table 4. While all the parameters are estimated jointly and their mappings 

into data are indirect, each parameter can be linked to specifc moments which intuitively provide 

identifying information.10 

It is straightforward to see how these moments partially identify their corresponding parameters, 

fxing the remaining parameters of the model. The fxed costs of work associated with health (the 

vector F s,M ) drive down employment among both younger and older disabled workers, by reducing 

10To form the objective function minimized by SMM, I use a diagonal weighting matrix which is equivalent to weighting 
each deviation between an observed and simulated moment by the inverse of the standard deviation of the observed moment. 
This is the same weighting matrix used by Autor et al. (2019) and Blundell, Costa-Dias, Meghir and Shaw (2016b), and it is 
motivated by evidence from Altonji and Segal (1996) that the asymptotically efcient weighting matrix has poor small-sample 
properties. To numerically solve the objective by SMM, I use a particle swarm algorithm (see Appendix F) 
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Table 2—: Targeted employment moments and their simulated ft 

Data Simulation Diff St. Error

Panel A: Employment Shares, Married Workers
H1

t = 0, aget ≤ 45 0.935 0.935 0.001 0.003
H1

t = 0, aget > 45 0.880 0.880 0.000 0.008
H1

t = 1, aget ≤ 45 0.785 0.797 -0.012 0.023
H1

t = 1, aget > 45 0.629 0.607 0.022 0.033
H1

t = 2, aget ≤ 45 0.381 0.342 0.039 0.045
H1

t = 2, age > 45 0.186 0.238 -0.052 0.027

Panel B: Employment Shares, Single Workers
H1

t = 0, aget ≤ 45 0.844 0.845 -0.001 0.009
H1

t = 0, aget > 45 0.788 0.769 0.019 0.023
H1

t = 1, aget ≤ 45 0.610 0.693 -0.083 0.058
H1

t = 1, aget > 45 0.472 0.509 -0.038 0.081
H1

t = 2, aget ≤ 45 0.336 0.321 0.015 0.049
H1

t = 2, age > 45 0.219 0.202 0.017 0.065

Panel C: Employment Shares, Spouses
H2

t = 0, aget ≤ 45 0.588 0.594 -0.006 0.010
H2

t = 0, aget > 45 0.567 0.532 0.036* 0.018
H2

t = 1, aget ≤ 45 0.343 0.308 0.036 0.024
H2

t = 1, aget > 45 0.191 0.270 -0.079* 0.021

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). 

the payof from work when one sufers a disability. The fxed cost of work associated with old age 

(F old,s,M ) mediates the diference in employment rates between younger workers and older workers 

fxing health. The exogenous job loss rate δM drives down employment among young and healthy s 

workers specifcally, who face no fxed costs of work and typically prefer to work if given the option. 

These parameters are all intuitively pinned down by employment shares for reference persons and 

their partners, conditional on health status and age bin. 

The DI allowance probabilities for individuals who do not engage in work are naturally pinned 

down by the fow of reference persons into DI receipt, conditional on health status, marital status, 

and age. They can alternatively be pinned down by the composition of DI benefciaries by health 

status, conditional on marital status and age. For estimation, I ft the allowance probabilities to 

target both of these sets of moments, to improve precision. 

The parameters for disutility of work and poor health (the functions ηs and the parameters θs) 

are linked to empirical moments from a regression of log household consumption on work and 
23 



Table 3—: Targeted DI moments and their simulated ft 

Data Simulation Diff St. Error

Panel A: Flows into DI, Married Workers
H1

t = 0, aget ≤ 45 0.000 0.000 0.000 0.000
H1

t = 1, aget ≤ 45 0.008 0.009 -0.001 0.004
H1

t = 2, aget ≤ 45 0.107 0.109 -0.002 0.027
H1

t = 0, aget > 45 0.004 0.005 -0.001 0.001
H1

t = 1, aget > 45 0.052 0.043 0.009 0.012
H1

t = 2, aget > 45 0.249 0.230 0.019 0.034

Panel B: Flows into DI, Single Workers
H1

t = 0, aget ≤ 45 0.001 0.001 0.000 0.000
H1

t = 1, aget ≤ 45 0.031 0.026 0.005 0.016
H1

t = 2, aget ≤ 45 0.105 0.083 0.022 0.035
H1

t = 0, aget > 45 0.017 0.015 0.002 0.005
H1

t = 1, aget > 45 0.048 0.054 -0.006 0.029
H1

t = 2, aget > 45 0.150 0.161 -0.011 0.049

Panel C: Health Composition of Married DI Beneficiaries
Ht = 2, aget ≤ 45 0.685 0.787 -0.102 0.070
Ht = 2, aget > 45 0.573 0.559 0.014 0.044
Ht = 1, aget ≤ 45 0.148 0.213 -0.065 0.050
Ht = 1, aget > 45 0.249 0.283 -0.034 0.036
Ht = 0, aget ≤ 45 0.167 0.000 0.167* 0.061
Ht = 0, aget > 45 0.178 0.158 0.020 0.029

Panel D: Health Composition of Single DI Beneficiaries
Ht = 2, aget ≤ 45 0.530 0.452 0.078 0.094
Ht = 2, aget > 45 0.413 0.363 0.050 0.070
Ht = 1, aget ≤ 45 0.288 0.373 -0.085 0.093
Ht = 1, aget > 45 0.221 0.244 -0.023 0.045
Ht = 0, aget ≤ 45 0.182 0.175 0.007 0.055
Ht = 0, aget > 45 0.365 0.393 -0.028 0.066

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). Values in Panels C and D sum to 1 over levels of Ht, fxing age and marital 
status. 

household characteristics conditional on marital status:11 

=α0 + α1Mit + αMit ′ H1 H1 L1ln Cit 2 it + α3Hit 
2 Mit + α4 

Mit ′ 
itDIit + α5 

Mit ′ 
itHit 

1 + 
(11) 

t + αMit 2 + ϵcons+ α6L
2 
itHit 

2 + αM 
7 

it 
8 t it 

The motivation for using these moments comes from the frst order condition for optimal con-

sumption each period, taking work decisions and health as given. Diferentiating the preferences of 

Equation 2 with respect to consumption makes clear the log-additive relationship underlying the 

11When I estimate the consumption regression in sample, I account for part-time work in the same way that full-time work 
enters the regression equation. I also estimate the consumption regression with calendar year efects. 
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Table 4—: Targeted log consumption regression coefcients and their simulated ft 

Data Simulation Diff St. Error

(H1
t = 1)X(Mt = 0) -0.039 -0.081 0.043 0.102

(H1
t = 2)X(Mt = 0) -0.235 -0.341 0.107 0.209

(L1
t = 1)X(Mt = 0) 0.467 0.547 -0.079 0.080

(DIt = 1)X(H1
t = 0)X(Mt = 0) 0.068 -0.164 0.232* 0.103

(DIt = 1)X(H1
t = 1)X(Mt = 0) 0.403 0.160 0.244 0.168

(DIt = 1)X(H1
t = 2)X(Mt = 0) 0.489 0.261 0.228 0.228

Mt = 1 0.062 -0.263 0.325 0.261
(H1

t = 1)X(Mt = 1) -0.017 -0.003 -0.013 0.085
(H1

t = 2)X(Mt = 1) -0.113 -0.110 -0.003 0.121
(L1

t = 1)X(Mt = 1) 0.167 0.205 -0.038 0.047
(L1

t = 1)X(H1
t = 1) 0.082 0.198 -0.117 0.090

(L1
t = 1)X(H1

t = 2) 0.156 0.436 -0.281 0.159
H2

t = 1 -0.104 -0.097 -0.007 0.036
L2
t = 1 0.142 0.133 0.009 0.021

(L2
t = 1)X(H2

t = 1) 0.153 0.255 -0.102* 0.048
(DIt = 1)X(H1

t = 0)X(Mt = 1) -0.141 -0.219 0.078 0.089
(DIt = 1)X(H1

t = 1)X(Mt = 1) -0.075 -0.037 -0.038 0.119
(DIt = 1)X(H1

t = 2)X(Mt = 1) 0.057 0.001 0.056 0.134

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). 

consumption regression. 

∂U(Ct, L
1, L2; Ht 

1 , H2)t t t −γ(12) = C (exp(µMt +θ1 
′ H1 +θ2H

2Mt +η1(Mt, H
1)L1 +η2(H

2)L2))1−γ 
t t t t t t t∂Ct 

With full insurance, households would equalize marginal utility of consumption (Equation 12) across 

potential work and health states within each time period, and set them proportionally across time 

according to the relative size of the interest rate versus the discount factor, R/β. This implies 

that the work preference parameters defning the function η1 (taking γ as known) should map to 

coefcients in the vectors αM in the log consumption regression (Equation 11), and likewise for 5 

η2 and α6. The same is true for the disability parameters θ1 and θ2 and the marital coefcient 

µ mapping to coefcients in the vectors αM , α3, and α1 respectively. However, this identifcation 2 

result relies on full insurance against household risks. 

In reality households are not perfectly insured against risks, so log consumption is contaminated 

with income efects driven by both health and work. These can threaten the identifcation of the 

disutility parameters if the income efects break the injective mapping of model parameters to 

observed empirical moments. While it is difcult to formally dismiss this threat to identifcation, it 

is reassuring to see (as in Figure A.1 of the Appendix) that key preference parameters tend to have 

a monotonic relationship with their linked empirical moment, fxing all other model parameters. 
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V. Indirect inference results and their implications 

Table 5—: Parameter values estimated by simulated method of moments 

Single Married Spouse
Coef St. Error Coef St. Error Coef St. Error

Panel A: Preferences
µ — — 1.021 (0.328)

θmod -0.708 (0.355) (same as single) 0.095 (0.163)
θsev -0.167 (0.3503) (same as single) —

η -0.822 (0.080) -0.165 (0.045) -0.033 (0.163)
ηmod -0.068 (0.145) (same as single) -0.487 (0.224)
ηsev -0.407 (0.226) (same as single) —

Panel B: Frictions and Fixed Costs
δ 0.016 (0.057) 0.073 (0.008) 0.437 (0.011)

F 1 0.037 (0.136) 0.297 (0.260) 0.001 (0.608)
F 2 0.175 (0.223) 0.308 (0.525) —

F old 0.099 (0.039) 0.211 (0.062) 0.411 (0.144)

Panel C: Allowance Probabilities
πyoung
0 0.101 (0.041) 0.222 (1.132) —

πyoung
1 0.174 (0.120) 0.017 (0.241) —

πyoung
2 0.639 (0.201) 0.820 (0.483) —
πold
0 0.278 (0.045) 0.369 (0.038) —

πold
1 0.231 (0.131) 0.287 (0.067) —

πold
2 0.547 (0.181) 0.995 (0.160) —

Note: For spouses, δ refects total risks of job loss (including those that do not lead to UI). The fxed costs of work 
for moderate and severe disability (F 1 and F 2) and for old age (F old) are reported as a share of median income at 
age 23. Standard errors are calculated using the formula provided by Gourieroux, Monfort and Renault (1993). 

The parameter estimates that govern household preferences, costs of work, and DI allowance prob-

abilities are reported in Table 5. Panel A reports the estimated disutilities associated with marriage, 

work, and work-limiting disability. The marriage intercept is large and positive (µ = 1.021), con-

sistent with implicit spousal home producting acting as a Frisch substitute for consumption, so 

that households prefer consuming relatively more in states of singlehood. The disutility of work 

is comparatively low for married reference persons (η11 = −0.165) and very high for unmarried 

reference persons (η01 = −0.822). This is consistent with implicit home production of spouses 

reducing the cost of work, and it means that avoiding work is a potential motive for taking up 

DI even in the absence of a work-limiting disability, especially for unmarried workers. A severe 

1 

1 

work-limiting disability has both a direct efect on utility (θsev 

of work (ηsev = −0.407). By contrast, a moderate work limitation has an even larger direct ef-

= −0.167) and on the disutility 

fect on utility (θmod 

implying it is not characterized simply as a “weaker” version of a severe limitation. The point esti-
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= −0.708) but virtually no efect on the disutility of work (ηmod = −0.068), 1 



mate for spousal work-limiting disability, on the other hand, implies a slightly positive direct efect 

= , it is imprecisely estimated and statisticallyon utility (θmod 0.095), though like θmod and θsev 

indistinguishable from zero. 

These parameter estimates imply that work and disability are Frisch complements with con-

sumption for reference persons. Disability being a Frisch complement with consumption, in turn, 

provides households with a motive for insuring against disability risk—even if it has no efect on 

household income. Whereas severe work-limiting disabilities also afect the utility cost of work, this 

Frisch complementarity with consumption is the main way that moderate work-limiting disabilities 

directly enter preferences. 

Estimates for the exogenous job loss risk and the fxed costs of work are reported in Panel B of 

1 

Table 5. I fnd a 7.3 percent and 1.6 percent chance of job loss per year for married and unmarried 

reference persons respectively, compared to a 43.7 percent chance for spouses. The comparatively 

high risk of job loss suggests that spouses face substantial informal frictions, on top of the job 

1 

destruction risk that renders one eligible for unemployment insurance. These frictions could refect 

unmodeled spousal home production processes, which serves to reduce the utility cost of work for 

2 

the reference person and explains why η11 is substantially lower than η01. However, fxed costs of 

work associated with disability and older age are both larger for married workers than unmarried 

workers, though this diference weighs against the higher average earnings of married workers (who 

tend to be higher-type) when afecting work behavior. 

Panel C of Table 5 reports the ftted allowance probabilities for DI applicants by age and health 

status. These allowance probabilities refect how households undergo the application and appeals 

process conditional on initiating it. For the most part, married applicants are more likely to 

receive DI allowance than their unmarried peers, which is consistent with married applicants being 

more willing to fully commit to the application and appeals process. Furthermore, allowance 

probabilities tend to increase with age as implied by the Vocational Grid used by examiners (Chen 

and van der Klaauw, 2008). However, the DI system struggles to properly distinguish healthy 

and moderately work-limited applicants; while severely work-limited applicants have the highest 

allowance probabilities, healthy applicants tend to have higher allowance probabilities than their 

otherwise identical moderately work-limited peers, especially among applicants who are married. 

This suggests that the DI system is vulnerable to “false” claims, and that screening mechanisms 

may play an important role in discouraging healthy individuals from initiating them. 
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A. Fit of model to targeted moments 

The complete set of moments targeted by the simulation procedure are reported in Table 2, Table 

3, and Table 4. Table 2 presents the work-related moments, Table 3 presents DI-related moments, 

and Table 4 presents the consumption regression moments. Overall, they suggest that the model 

is able to ft these key features of the data very well. 

Panels A and B of Table 2 show that the model closely replicates employment patterns over 

the life cycle for both married and unmarried workers. Even absent any work-limiting disability, 

unmarried workers are less likely to work full-time than married workers. Employment declines with 

age and with work limitations, and the model fts these patterns as well. The only statistically 

signifcant deviations from the data arise when ftting the employment patterns of spouses, reported 

in Panel C. Most substantively, the model does not replicate the age gradient in employment that 

spouses with a work limitation exhibit. This gradient is steeply downward-sloping in the data, 

whereas it is fatter in simulation. 

Empirical moments describing how individuals enroll in DI as a function of age, health, and 

marital status are reported in Panels A and B of Table 3. The model is able to closely ft all of 

these moments. DI entry increases monotonically with age and work limitation status for both 

married and unmarried workers, and marital diferences in DI fows are most prominent among 

older, severely work-limited individuals. Among those individuals, the married are more likely to 

enter DI than the unmarried, consistent with negative selection into DI on self-insurance capacity. 

Panels C and D describes the composition of DI benefciaries in terms of their observable char-

acteristics. These moments more broadly refect entry into and exit from DI, as well as changes 

in health and marital status for DI benefciaries. The model consequently fts these moments less 

well in absolute terms, but they are also less precisely estimated. A substantial faction of DI bene-

fciaries in truth sufer no work limitation at all, which together with the low DI entry rates among 

healthy individuals in Panels A and B suggests that the CDR process does not consistently remove 

DI benefciaries after they recover their good health. Among these patterns, the one signifcant 

deviation from the data occurs for younger married DI benefciaries; the model implies that they 

virtually always sufer at least some work limitation, whereas 16.7 percent of them report no work 

limitation empirically. 

Next, Table 4 shows that the model manages to reproduce the relationships between consumption, 

work, health, and DI receipt described by the log consumption regression. Only 2 of the 18 simulated 

coefcients statistically difer from their empirical counterparts. For both married and unmarried 
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households, consumption decreases with work-limiting disability of the reference person. However, 

households tend to increase their consumption if they manage to secure DI receipt (especially 

if unmarried), suggesting the Frisch complementarities between consumption and work-limiting 

disability that arise in the ftted model. Consumption increases with work for both married and 

unmarried households, and increases to an even larger extent if the worker sufers a work-limiting 

disability. These patterns drive the estimated Frisch complementarities between consumption and 

work (η01 > 0, η11 > 0, and η2 1> 0) that are stronger in the event of a work limitation (ηmod 

0). Compared to unmarried workers, married workers tend to have 

< 

0, ηmod 0, and ηsev 

weaker consumption responses to work and disability, suggesting they more efectively smooth 

consumption. 

B. Untargeted ft and implications of the model 

Untargeted responses to disability. 

While the model performs well at replicating the targeted features of the data, additional untar-

geted features can reveal how realistically the model captures key aspects of the household problem 

that are relevant for studying the DI system. I frst examine how well the model replicates house-

hold responses to the onset of a severe work-limiting disability, as studied in Appendix C. Though 

these efects are not used to ft the model, Table 6 shows that the model successfully replicates 

1 

the qualitative diferences by marital status. Panel A reports the efect estimates for households 

that continue to report a severe work-limiting disability after the initial negative health shock. 

Like their actual counterparts, simulated married households behave in a manner consistent with 

comparatively robust insurance against health risk: they increase their DI take-up and reduce their 

2 

work to a greater extent than unmarried households, while better smoothing their consumption. 

Panel B reports efect estimates for households in which the severity of the limitation has improved, 

showing that disability has some persistent efects on DI receipt and work that the model does not 

capture. Absent a richer model for the CDR process, this persistence is controlled by the DI 

allowance probabilities for healthy and moderately work-limited households: the DI take-up of re-

covered households can be increased (and their employment decreased) in simulation by increasing 

allowance probabilities for healthy and moderately work-limited DI applicants. 

I next compare simulated DI stocks and DI continuation probabilities against their empirical 

counterparts in Table 7. The model qualitatively replicates patterns in these moments, but the 

health and DI processes of the model lack the dynamics necessary to ft them exactly. Simulated 

< < 
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Table 6—: Empirical and simulated efects of a severe work limitation 

Single Married
Data - Simulation Data - Simulation

Data Simulation Coef. St. Error Data Simulation Coef. St. Error

Panel A: Effects for Current Severely-Limited Households
DI Receipt 0.18 0.13 -0.06* (0.06) 0.34 0.24 -0.10* (0.05)

Work -0.41 -0.61 -0.20* (0.08) -0.46 -0.62 -0.16* (0.06)
Spouse Work -0.07 -0.01 0.06** (0.03) -0.06 -0.02 0.04* (0.05)
Log Spending -0.32 -0.37 -0.05 (0.19) 0.02 -0.06 -0.09 (0.15)

Panel B: Effects for Recovered Households
DI Receipt 0.13 0.03 -0.10* (0.06) 0.14 0.05 -0.09** (0.05)

Work -0.26 -0.03 0.23 (0.13) -0.29 -0.07 0.21* (0.06)
Spouse Work -0.11 -0.01 0.10* (0.05) -0.08 -0.05 0.03* (0.08)
Log Spending 0.05 0.02 -0.03 (0.24) 0.06 0.03 -0.04 (0.12)

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). 

DI stocks of Panels A and B tend to be too high for individuals without a severe work limitation, 

regardless of marital status. However, simulated continuation rates on DI for those individuals are 

generally too low, as shown in Panels C and D. 

Spending, income, and savings profiles. 

Turning to broader household behaviors, I consider three key and closely related life cycle profles: 

spending, income, and savings. First, Figure 3a shows that the ftted model generates a hump-

shaped profle of household spending in the PSID like the one observed empirically. Moreover, the 

model successfully replicates the spending gap between married and unmarried households, at least 

later in life. Both in data and in simulations, married households see an increase in spending over 

their working years, whereas spending in unmarried households plateaus at middle age. However 

the simulated spending profle is too steep in the mid-20’s for all households, and for married 

households, does not have the slight downward curve observed empirically in the 50’s and 60’s. 

Second, the model is able to replicate the life cycle profles of gross income by marital status, 

as shown in Figure 3b. However, the simulated and actual income profles deviate in two ways 

worth pointing out. First, the log gap between married and unmarried profles is slightly larger in 

simulations than is observed in the PSID. This is unsurprising, as unmarried households in data 

occasionally have secondary (or tertiary) earners that contribute to household income, whereas 

all simulated unmarried households are single-earners. Second, income among married households 

simulated from the model does not decline in the 50’s and 60’s to the same extent it does in the 
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Table 7—: Untargeted empirical and simulated DI moments 

Data Simulation Diff St. Error

Panel A: Stocks on DI, Married Workers
H1

t = 0, aget ≤ 45 0.001 0.000 0.001* 0.000
H1

t = 1, aget ≤ 45 0.014 0.074 -0.060* 0.006
H1

t = 2, aget ≤ 45 0.196 0.216 -0.020 0.045
H1

t = 0, aget > 45 0.009 0.050 -0.041* 0.002
H1

t = 1, aget > 45 0.121 0.197 -0.076* 0.022
H1

t = 2, aget > 45 0.462 0.472 -0.010 0.042

Panel B: Stocks on DI, Single Workers
H1

t = 0, aget ≤ 45 0.003 0.006 -0.003* 0.001
H1

t = 1, aget ≤ 45 0.104 0.134 -0.030 0.047
H1

t = 2, aget ≤ 45 0.287 0.182 0.105 0.060
H1

t = 0, aget > 45 0.041 0.080 -0.039* 0.010
H1

t = 1, aget > 45 0.258 0.178 0.080 0.066
H1

t = 2, aget > 45 0.448 0.333 0.115 0.087

Panel C: Continuing DI Beneficiaries, Married Workers
H1

t = 0, aget ≤ 45 0.800 0.000 0.800* 0.210
H1

t = 1, aget ≤ 45 0.800 0.385 0.415 0.227
H1

t = 2, aget ≤ 45 0.955 0.977 -0.022 0.046
H1

t = 0, aget > 45 0.714 0.077 0.637* 0.101
H1

t = 1, aget > 45 0.875 0.577 0.298* 0.056
H1

t = 2, aget > 45 0.913 0.957 -0.044 0.042

Panel D: Continuing DI Beneficiaries, Single Workers
H1

t = 0, aget ≤ 45 0.889 0.036 0.853* 0.124
H1

t = 1, aget ≤ 45 0.933 0.730 0.203* 0.078
H1

t = 2, aget ≤ 45 1.000 0.940 0.060* 0.000
H1

t = 0, aget > 45 0.815 0.108 0.707* 0.084
H1

t = 1, aget > 45 1.000 0.559 0.441* 0.000
H1

t = 2, aget > 45 0.968 0.866 0.102* 0.035

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). 

data. The model approximates declining income over these years for unmarried households with 

a discontinuous drop at age 45, driven by an increase in their fxed cost of work (which causes a 

decline in employment). 

At least in part, the discrepancies at the two ends of the life cycle profle for both consumption and 

gross income can be attributed to simplifying assumptions in the model. Fixing income, simulated 

households may under-consume to compensate for the initial condition of zero savings at age 23; 

actual households may have already accumulated some savings. Late in life, on the other hand, 

households lack an early retirement option before age 62. That option is sometimes available to real 

households through public or private employment, and it may drive down both empirical spending 

and income in the 50’s and early 60’s. While these simplifcations should afect the entire life 

cycle profles, they plausibly distort these tails the most. Broadly though, the model successfully 
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replicates the life cycle trends in consumption and gross income that are observed in the data. 

Third, Figure A.2 of the Appendix plots the savings profles for married and unmarried house-

holds. Comparing household savings is particularly useful for gauging how well the model approx-

imates the capacity of married and unmarried households to self-insure against risks at diferent 

points in the life cycle. However, two limitations render direct comparisons of the actual and 

simulated savings profles difcult. First, the model permits households only a single liquid asset, 

whereas actual households often accumulate savings in the form of illiquid assets such as homes 

and pension entitlements. Second, the PSID is known to underestimate wealth compared to ar-

guably more reliable sources, such as the Survey of Consumer Finances (Pfefer, Schoeni, Kennickell 

and Andreski, 2016). Reassuringly, simulated and actual average savings holdings are similar in 

the fnal years of the working-age life cycle (when the simulated and actual savings measures are 

most comparable). While simulated households tend to over-save compared to actual households 

as expected, it remains true that married households tend to have higher savings than unmarried 

households. In the model, this is driven by three advantages married households have over un-

married households: they tend to be higher-type (thus having higher earnings potential), they can 

rely on spousal employment as a secondary source of income, and they tend to have lower costs 

associated with work (both in terms of its direct disutility and its fxed cost). As a result, higher 

savings is one important margin that tends to allow married households better self-insurance than 

unmarried households. 

Table 8—: Empirical and simulated joint labor supply behaviors in married households 

Data Simulation Diff St. Error

Neither Head nor Spouse Works 0.083 0.117 -0.034* 0.004
Only Spouse Works 0.044 0.052 -0.007* 0.002
Only Head Works 0.463 0.572 -0.109* 0.008

Both Head and Spouse Work 0.410 0.259 0.151* 0.008

Note: * p < 0.05 Standard errors are scaled by a factor (1 + 1/S), where S = 10 is the number of times the PSID 
dataset is re-simulated (McFadden, 1989). 

Joint work decisions of partners. 

While the model is targeted to ft only marginal moments related to the employment of the 

reference person and spouse, Table 8 shows that it is able to capture the qualitative patterns in 

joint work behaviors within the household well. The most common married work arrangement in 

married households is for only the reference person to work, though reference persons and spouses 
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Figure 3. : Simulated and empirical life cycle household outcomes 

Note: Panel (a) plots non-equivalized, demeaned log household spending. Panel (b) plots non-equivalized, demeaned 
log average earnings. Both are reported in 1996 US dollars. 

often jointly work at the same time as well. Compared to the data, the model implies reference 

persons work on their own 10.9 percentage points too often, and work jointly with their spouse 

15.1 percentage points too infrequently. Households more often do not work at all than do spouses 

work alone, in both the ftted model and the data. 

Elasticities. 

One fnal but important task is to verify that the model generates plausible responses to incentives 

for work and DI receipt. To that end, the frst column of Table 9 reports overall elasticities simulated 

from the model, which can be compared to elasticity estimates drawn from the literature. These 

elasticities characterize key response margins at play in DI reforms. 

Panel A of Table 9 reports aggregate elasticities of non-employment and DI applications with 

respect to DI beneft generosity. I fnd an elasticity of non-employment of 0.09, which lies on the 

lower end compared to estimates ranging from 0.06 to 0.93 based on the static models of the earlier 

literature (Bound and Burkhauser, 1999; Haveman and Wolfe, 2000) and which compares closely 

to the value of 0.056 estimated by Low and Pistaferri (2015). I fnd an elasticity of DI applications 

to DI benefts of 0.68 on the other hand, which closely matches the value of 0.62 simulated by Low 

and Pistaferri (2015) and which fts well within the range of 0.2 to 1.3 appearing in the earlier 

literature (Bound and Burkhauser, 1999). 
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Table 9—: Simulated and empirical labor supply elasticities 

by Marital Status by Health

Elasticity Overall Single Married Healthy Mod. Limit Sev. Limit

Panel A: elasticities with respect to DI benefit generosity
Non-employment 0.09 0.09 0.09 0.06 0.12 0.19

Applications 0.68 0.64 0.72 0.86 0.79 0.41

Panel B: elasticities with respect to potential wages
Head, Own Marshal 0.18 0.28 0.12 0.15 0.52 1.42

Spouse, Own Marshal 0.14 — 0.14 0.14 0.17 0.13
Head, Own Frisch 0.61 1.38 0.17 0.51 1.57 4.12

Spouse, Own Frisch 0.20 — 0.20 0.18 0.32 0.26

Note: Elasticities are calculated by fnite-diference evaluated with a 10% increase in DI benefts, or one standard 
deviation of a permanent shock to log wages. 

Panel B of Table 9 reports estimates for aggregate labor supply elasticities with respect to poten-

tial wages. Workers simulated from my ftted model lean toward the inelastic side of the literature. 

Marshallian elasticities, estimated based on responses to permanent changes in potential wages for 

the entire life cycle, for simulated men and women (i.e. reference persons and their partners) are 

0.18 and 0.14 respectively. In a review of estimates over the past several decades, Keane (2011) 

fnds values that range from -0.47 to 0.51 and from -0.20 to 0.89 respectively. More recently, Blun-

dell, Pistaferri and Saporta-Eksten (2016a) produces a value for women of 0.42, whereas Blundell 

et al. (2016b) produces values of 0.22 or 0.55 for women in couples, depending on the presence of 

children. My simulated Frisch elasticity for the reference person, estimated based on responses to 

a single-year unanticipated shock, is 0.61. This lies toward the lower end of the range of estimates 

reviewed by Keane (0.03-2.75), but compares well to more recent work; Blundell et al. (2016a) 

fnds a Frisch elasticity of labor supply of 0.58 for men. I fnd a Frisch elasticity for women of 0.20, 

which is somewhat lower than recent estimates of 0.88 and 0.63 found by Blundell et al. (2016a) 

and Blundell et al. (2016b) respectively, but again well within the range of 0.03 to 3.05 from Keane 

(2011). 

Overall, the frst column of Table 9 reveal empirically reasonable responses by simulated house-

holds to key incentive margins. The remaining columns detail how, according to the model, these re-

sponses difer based on marital status (Columns 2 and 3) or reference person health status (Columns 

4, 5, and 6). The small response of non-employment to DI benefts is driven more by the moderately 

and severely work-limited than the healthy. DI applications are conversely more elastic for healthy 

workers. This in part refects the fact that few healthy workers apply for DI at baseline, but it 

also suggests the inefciencies that arise when expanding the DI system through simple increases 
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in the leniency of the DI allowance process. Conversely, labor supply responses to potential wages 

are more driven by unmarried individuals and individuals who sufer a work limitation. 

VI. Welfare analysis of reforms to Disability Insurance 

I now use the ftted model to consider the welfare implications of alternative policy experiments 

that reform the DI system. Regarding how to interpret these experiments, note that they represent 

local deviations from the status quo; I do not attempt to make claims about the design of optimal 

policy. Furthermore, the policy experiments reveal only partial efects of DI reform. They hold fxed 

potentially important general equilibrium efects, including any that would afect the exogenous 

processes of the model such as potential wages or wage risks, health risks, marriage/divorce risks, 

or DI allowance probabilities. 

I estimate households’ ex-ante willingness to pay (WTP) for each experiment, paid with a pro-

portional reduction to all household consumption (i.e., a consumption tax). In formulating that 

WTP, households take expectation over their initial type, initial marital status, and the various life 

cycle risks. Consequently, households may derive insurance value from reforms that hedge against 

the realization of both initial conditions and adulthood risks. This commonly-used, consumption-

based measure of WTP is particularly attractive because extracting it does not distort the non-

consumption decisions of simulated households, allowing me to focus on how those behaviors are 

afected by the alternative reforms themselves. It is monotonically linked to the proportional in-

crease in expected utility caused by the reform. Letting EVbaseline and EVreform denote expected 

lifetime utility under the baseline model and under the reform respectively, WTP can be calculated 

in percentage terms as: 

!� � 1 
1−γ 

WTPex-ante EVbaseline
(13) = 100 × 1 − 

EVreform 

The policy experiments that I consider approximate historically enacted and recently proposed re-

forms to the DI system. For the frst reform, I proportionately increase the probability of allowance 

for DI applicants (i.e., I increase DI leniency). This approximates an adjustment to policies guid-

ing how DI examiners assess cases, holding fxed applicant behavior.12 For the second reform, I 

12The leniency of the DI allowance process has efectively varied over time due to a period of retrenchment (1979 to 1984) 
and a subsequent period of liberalization (1984 to 1998), in addition to judge retrainings and SSA ofce closings in the 2010’s 
(Autor and Duggan, 2003; Schwartz, 2018; Deshpande and Li, 2019). The reform I implement is equivalent to reducing the 
time examiners spend on each case in the following simple model of the application process: DI applicants send exponentially 
distributed signals of good health, truncated based on their health status. If an examiner sees a signal of positive health while 
reviewing an applicant’s case, the application is rejected. Otherwise, the applicant is allowed DI benefts. 
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proportionately increase the generosity of payments to DI benefciaries.13 I focus on the efects of a 

10 percent increase in allowance probabilities for the frst reform, and a 10 percent increase in cash 

benefts for the second reform. The third reform is to implement a temporary DI program, which 

provides DI applicants with DI-like income support for the year in which they apply. This reform 

substantially reduces the implicit costs of applying for DI benefts, but in doing so undermines their 

function as a screening device. The enacted temporary DI program is intended to mimic existing 

and recently-implemented state-level temporary DI programs.14 These programs in practice have 

certifcation requirements intended to limit take-up to individuals who sufer from a condition, but 

I provide benefts to all applicants in order to err on the side of conservatively over-estimating 

work disincentives. Lastly, I compare the welfare implications of these reforms to a benchmark of 

increasing food stamp benefts. Like the reform to DI beneft generosity, I focus on a 10 percent 

increase in the cash value of benefts provided by food stamps. 

A. Welfare implications of revenue-neutral reforms 

I frst consider the overall efects of these reforms if they are funded through adjustments to 

the main conventional revenue channel available to the DI system: the Social Security tax on 

employment earnings.15 The budgetary costs of each reform primarily come from net transfers to 

households through safety net programs and changes in income tax receipts due to labor supply 

adjustments. However, they also include administrative overhead refecting the size of DI benefciary 

rolls. To approximate that overhead, I suppose that the government incurs a cost of $468 for each 

CDR that it administers, borrowing the value calculated by Low and Pistaferri (2015). As tax 

adjustments distort work and other household choices, solving for the tax adjustment that ofsets 

the budgetary costs of each reform is an iterative process. 

Panel A of Table 10 summarizes the welfare impacts of these revenue-neutral reforms. Column 1 

reports WTPex-ante for each reform, indicating for example that a proportional 10 percent increase 

in DI leniency leads to a negative WTPex-ante amounting to 0.026 percent of lifetime consump-

tion. A proportional increase in DI beneft generosity is also slightly welfare decreasing, whereas 

13The generosity of DI payments, relative to potential earnings, have been increasing over time for most workers. This is 
because wage growth has been concentrated at the top of the income distribution, and the DI beneft formula is indexed to 
mean wage growth. 

14Temporary DI policies have existed in California, Rhode Island, New Jersey, and New York since the 1940s, and Hawaii 
since 1969. These programs provide benefts for 13 to 52 weeks, generally replacing roughly two-thirds of the worker’s recent 
wages, conditional on a medical certifcation. The New York program, though, has an aggressive ceiling on weekly benefts 
($170 in 2020). 

15This is a regressive tax of 6.20 percent on the frst $62,700 of wage income. I do not adjust the symmetric wage tax 
that is also levied on employers, which would afect potential wages (and consequently federal income taxes) depending on its 
pass-through to employees. 
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implementing a temporary DI program causes more substantial welfare losses amounting to 2.836 

percent of lifetime consumption. By contrast, a proportional increase in food stamp benefts im-

proves welfare, with gains amounting to 0.329 percent of expected lifetime consumption. Note 

that the magnitude of these welfare efects are partly driven by the reforms’ fscal scopes, which 

difer substantially. Therefore, it is not clear how households comparatively prefer (or in this case 

oppose) marginal spending on each of the DI reforms based on these WTP estimates alone. Those 

preferences are examined in the exercise of Section VI.C. 

The remaining columns of Table 10 reveal two observations that can help explain why the expan-

sions to DI decrease welfare. First, while relaxing screening costs benefts worse-insured individuals, 

it also enables broader take-up which increases fscal costs: Columns 2 and 3 show that the tempo-

rary DI program is funded by a 10.83 percentage point increase in the Social Security tax rate (a 

175 percent increase) and causes a 18.2 percentage point decline in employment. Second, selection 

into beneft receipt can lead to gains that often accrue to married workers, who already have more 

robust self-insurance capacity: Columns 4 through 9 show that increasing DI leniency or DI beneft 

generosity both tend to garner comparable if not higher DI take-up among married households 

than unmarried households, fxing household type. 

Table 10—: The welfare consequences of revenue-neutral reforms to disability insurance 

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Change in DI Rolls (p.p.)

by Type and Marital Status

Ex-Ante Change in (p.p.) Married Single
Reform WTP SS Tax Work Low Mid High Low Mid High

Panel A: Effect of Baseline Reforms
Temp. DI -2.836 10.83 -18.20 1.19 1.33 0.86 1.32 1.27 1.12

DI Leniency -0.026 0.06 -0.18 0.32 0.40 0.16 0.49 0.35 0.14
DI Generosity -0.043 0.08 -0.18 0.22 0.13 0.10 0.18 0.14 0.08

Food Stamp Generosity 0.329 0.38 -0.73 0.04 0.03 0.04 0.14 0.14 0.04
Asset Test Alone 0.210 -0.25 0.48 -2.50 -1.73 -0.94 -0.71 -0.63 -0.38

Panel B: Marginal Effect, With Asset-Tested DI
Temp. DI -0.385 7.34 -15.06 0.99 0.82 0.35 1.05 0.95 0.76

DI Leniency 0.004 0.03 -0.10 0.09 0.10 0.02 0.42 0.27 0.06
DI Generosity -0.002 0.04 -0.09 0.12 0.06 0.04 0.19 0.10 0.05

Food Stamp Generosity 0.336 0.37 -0.73 0.01 0.01 0.01 0.13 0.12 0.03

Note: Willingness to pay is reported as a percent of total consumption. Column 2 reports the percent increase (or 
decrease) in the Social Security tax on earnings necessary for the reform to maintain revenue neutrality. Columns 3 
through 9 report efects on work and DI receipt by male reference persons. Panel B reports the marginal efects of 
enacting each alternative reform after frst imposing the asset test on DI. For each row in Panel B, the total efect 
of the reform and asset test can be calculated by adding the efects of the asset test alone (from Panel A). DI rolls 
refect long-term benefciaries, excluding those receiving benefts from temporary DI (if applicable). 

37 



The positive efects of expanding food stamps suggest that expansionary reforms to DI may 

beneft households if they are paired with a screening device that controls their fscal costs and 

discourages selection into DI by strongly self-insured households. To explore this possibility, I 

next consider the welfare efects of imposing an asset test alongside each reform, which limits 

DI eligibility to households possessing no more than $20,000 in savings.16 On its own, the asset 

test disproportionately discourages DI receipt by married households, permits a modest tax cut, 

and ultimately improves welfare (Panel A of Table 10). Furthermore, the asset test improves the 

marginal welfare implications of the expansionary DI reforms. This is clear from Panel B of Table 

10, which summarizes the marginal impacts from each alternative reform after the asset test has 

been imposed, mirroring their baseline efects in Panel A. Focusing frst on the increase in DI 

leniency and beneft generosity, the asset test reduces take-up responses by married households 

to both of these reforms, while leaving take-up responses by unmarried households comparatively 

unafected (Columns 4 through 9). The decline in take-up response among married households 

is particularly sharp for the DI leniency reform, allowing that reform to provide marginal welfare 

gains worth 0.004 percent of total consumption, on top of the gains already generated by imposing 

the asset test. By contrast, the reduction in take-up response among married households is less 

sharp for the DI beneft generosity reform, which still causes welfare losses amounting to 0.002 

percent of total consumption. 

Turning to the temporary DI program, its marginal efects on households suggest that the asset 

test does not act as an adequate substitute for the lengthy application process as a screening device. 

Using the temporary DI program to eliminate the implicit burden imposed by that process still 

causes substantial work disincentives and fscal costs after the asset test has been imposed. The 

welfare losses imposed by the temporary DI program (0.385 percent of total consumption) are 

smaller than the losses imposed in the absence of the asset test, but the program nevertheless 

remains welfare-decreasing. 

B. The household determinants of willingness to pay 

I next assess how the benefts of each reform are crowded out by self-insurance mechanisms or 

driven by health risks by shutting down these aspects of the model. These exercises serve two 

separate purposes. Crowd-out reveals how household self-insurance behaviors substitute for DI 

receipt or supplement it for inframarginal benefciaries, in either case undermining the insurance 

16For healthy, moderately work-limited, and severely work-limited households, the share of DI benefciaries in the baseline 
model with savings above the asset test threshold are 64 percent, 68 percent, and 69 percent respectively. 

38 



value of DI.17 On the other hand, how a reform’s gains are derived from health risks reveals its 

alignment with the statutory purpose of the DI system. For the purpose of these exercises, I isolate 

the benefts of each reform by measuring willingness to pay while holding tax rates fxed (i.e., 

without maintaining revenue neutrality) and taking as given the presence (or absence) of the asset 

test. The results are presented in Table 11, where each column reports the percent increase (or 

decrease) in WTPex-ante that occurs when a particular risk or insurance mechanism is removed from 

the model. 

Marriage overall crowds out the value of DI expansions substantially; failing to account for it 

would cause one to overestimate the gains from increasing DI leniency or beneft generosity by 89 

percent and 52 percent respectively, and the gains from the temporary DI program by 28 percent 

(Panel A, Column 1).18 The ways in which marriage broadly enables workers to accumulate higher 

savings is key to these efects, as marriage crowds out the benefts from all three DI reforms to an 

even greater extent after an asset test has been imposed (Panel B, Column 1). However, spousal 

labor supply only drives at most a modest share of these efects. On its own, omitting spousal labor 

supply slightly increases gains from DI expansions without the asset test (Panel A, Column 2), 

and it reduces them by at most 19 percent with the asset test (Panel B, Column 2). Other aspects 

of marriage that are unrelated to spousal labor supply but which implicitly insure couples against 

risks evidently play an important role in reducing the gains from expanding DI.19 By contrast, the 

welfare gains from increasing food stamp beneft generosity are not meaningfully crowded out by 

either marriage broadly or spousal labor supply specifcally. 

To judge whether and to what extent the gains from each DI reform arise from health risks, I 

assess how they change when all of the costs of disability to households are shut down, so that 

disability status only afects DI allowance probabilities (Column 3). If those gains are exclusively 

derived from the consequences of disability rather than life cycle reallocation or non-health risks, 

then they should vanish entirely. With or without an asset test, 26 to 38 percent of the gains from 

increasing DI leniency or DI beneft generosity persist, implying that they depend heavily but not 

entirely on health risks. By contrast, the temporary DI program provides value more deeply tied 

17In the event that marginal DI recipients only utilize DI when they can supplement beneft receipt with self-insurance 
behaviors, they can alternatively cause crowd-in. 

WTPex-ante 18Note that this does not contradict the previous result that initially married households have higher than 
initially unmarried households for expansions to DI leniency or beneft generosity. Ex-ante WTP of unmarried (and married) 
households is depressed by the expectation that they may be married at the time that negative shocks arise in the future. 

19Married reference persons enjoy more favorable treatment by the tax system and the general social safety net, a lower 
utility cost of work which allows them to more easily accumulate savings, and higher DI allowance probabilities which reduce 
the implicit costs of acquiring DI. Marriage also has costs which can adversely afect self-insurance: a larger household size 
implies a higher price of equivalized consumption, and married reference persons have slightly higher health-dependent fxed 
costs of work. However, the self-insurance benefts of marriage are large compared to these costs. 

39 



to realizations of non-health states, maintaining more than 90 percent of its original welfare gains. 

In this way, the temporary DI program behaves more like the benchmark reform to food stamps 

than it does an expansion to the DI system. 

Table 11—: Sensitivity of reform benefts to risks and self-insurance mechanisms 

(1) (2) (3)
No Marriage No Spousal Work No Health Costs

Panel A: Effect of Baseline Reforms
Temp. DI 28% -3% -7%

DI Leniency 89% -9% -62%
DI Generosity 52% -2% -69%

Food Stamp Generosity 2% 33% -8%

Panel B: Marginal Effect, With Asset-Tested DI
Temp. DI 47% 2% -7%

DI Leniency 119% 4% -71%
DI Generosity 92% 19% -74%

Food Stamp Generosity 2% 33% -8%

Note: All columns report the percent increase (or decrease) in WTPex-ante that occurs when a particular risk or 
insurance mechanism is removed from the model. Marginal WTPs are compared in Panel B after implementing the 
asset test. 

C. The insurance value of DI reforms 

Relative household preferences over spending on the alternative reforms—and the role that in-

surance plays in driving them—can be seen by comparing ex-ante and ex-post estimates of the 

reforms’ marginal value of public funds (MVPFs). The MVPF is a standardized measure of the 

welfare impacts of a policy, dating to Mayshar (1990) and Slemrod and Yitzhaki (1996). It is cal-

culated by dividing the WTP for a policy change by its fscal costs, and whether (or how) insurance 

value is incorporated into it critically depends on how WTP is measured. To compare against the 

ex-ante estimates studied thus far, I use the model to defne ex-post measures of WTP for each 

household-year: 

WTPex-posts.t. U(Creform(1 − WTPex-post 1,reform 2,reform ) = Ubaseline), L , L ; Ht 
1 , H2 

it it it it it t it 
(14) 

Ubaseline ≡ U(Cbaseline 1,baseline 2,baseline, L , L ; Ht 
1 , H2)it it it it t 

and Cbaselinewhere reform and baseline household decisions (e.g., Creform ) are simulated outit it 

Each WTPex-post of life cycles under the alternative policy regimes. it represents the consumption 
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adjustment which leaves the post-reform utility fow of household i in year t at the pre-reform value 

the household would have otherwise enjoyed at that time, had the reform never taken place.20 

In order to map the series of proportional adjustments WTPex-post into a single ex-post measureit 

of WTP, one may simply aggregate their cash values: 

72 
#X " 

WTPex-postC∗ reform 
it itWTPex-post ≡ E(15) 
Rt−23 

t=23 

WTPex-post is closely related to the reduced-form WTP estimators that are commonly used to 

construct MVPFs in the public fnance literature, including for the purpose of evaluating DI reform 

(Hendren, 2016; Hendren and Sprung-Keyser, 2020; Finkelstein and Hendren, 2020). To see this, 

consider restricting to “inframarginal” households for whom labor supply decisions do not respond 

to the reform. Aggregating across time and households in that subpopulation, WTPex-post exactly 

amounts to the present dollar value of the total transfers they receive from the reform (i.e., what 

is called the reform’s “mechanical cost”).21 

and C∗ reformWhile a key practical feature of WTPex-post is that WTPex-post can often be easilyit it 

measured, imputed, or estimated without the need for a complicated structural model, the drawback 

is that aggregating them in this way abstracts from any insurance value provided by a reform. 

However, one can approximately recover WTPex-ante using a simplifed estimator which does not 

account for time preferences nor any efects of work, health, or marital status on marginal utility. 

With those simplifcations, Equation 13 provides the expression for this simplifed “weighted ex-

post” estimator that becomes: 

≈EVbaseline}| {i zX72 h 
(16) WTPw ≈ 100 × 

 1 − 

  
  

1 
1−γ 
 X 

(Creform(1 − WTPex-post))1−γ 
it it 

72 

E 
t=23 ih 

(Creform)1−γE it |t=23 

20This is the measure one would arrive at by aggregating across a cross-section of households their WTP to live the current 
year of post-reform life, rather than the year they would have lived absent the reform. 

21Neither the structural model nor the reduced-form estimates reported for DI by Hendren and Sprung-Keyser (2020) allow 
for spillovers, which would also enter ex-post WTP. Note, however, that WTPex-post does not exactly correspond to the 
reduced-form WTP constructed for DI reforms by Hendren and Sprung-Keyser (2020), as it also accounts for welfare efects on 
“marginal” benefciaries. Including “marginal” benefcaries does not necessarily increase aggregate ex-post WTP; their ex-post 
WTP can be negative even for a reform that strictly expands the choice set, if the behavioral response involves trading losses 
in states where the marginal utility of consumption is low for gains in states where it is high. Ex-post MVPFs reported here 
also difer from the MVPFs of Hendren and Sprung-Keyser (2020) through the denominator. Fiscal costs accounted for in the 
model include spillovers onto general safety net programs and broader work disincentives (e.g., due to changes in precautionary 
savings motives), which are not accounted for in estimates reported by Hendren and Sprung-Keyser (2020). 

{z 
≈EVreform 

} 
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WTPw is the measure of ex-ante willingness to pay in the special case where households would prefer 

perfect consumption smoothing across all states of the world, i.e., the preferences of Deshpande and 

Lockwood (forthcoming). It depends only on post-reform consumption, ex-post willingness to pay 

for the given reform, and the risk aversion parameter γ. While this estimator will not fully capture 

the insurance value households derive from the given reform, it will at least reward policy changes 

for smoothing household consumption, and in doing so roughly capture some of the value that they 

derive from insurance against low consumption specifcally. Therefore, it may perform better at 

informing policy decisions than WTPex-post, while at the same time it is simpler to estimate from 

data than WTPex-ante 22 . 

Table 12 reports the ex-ante, ex-post, and weighted ex-post welfare estimates for each reform 

while holding tax rates fxed and (in Panel B) after taking as given the asset test. It reveals two 

important results. First, ex-ante MVPF estimates are substantially larger than ex-post MVPFs, 

indicating that much of the ex-ante value of these reforms comes from reallocating across potential 

states of the world. Ex-ante MVPFs for all expansionary DI reforms are below 1 without an asset 

test (Panel A) and above 1 after implementing the asset test (Panel B).23 By contrast, all reforms 

(including increasing food stamp benefts) have ex-post MVPFs that are well below 1 and which 

only tend to decrease further with an asset test. As a result, a policymaker guided by conventional 

ex-post MVPFs would erroneously conclude that households are unwilling to pay the costs for any 

of these reforms. 

Second, Table 12 reveals that insurance value plays a role in the preferential ranking of alternative 

reforms. After imposing the asset test, increasing DI leniency provides the highest ex-ante MVPF 

among expansions to the DI system, but the lowest ex-post MVPF. Thus, policymakers guided by 

conventional ex-post MVPFs would instead conclude that households prefer implementing a tem-

porary DI program or an increase in beneft generosity. The intuition behind the divergent policy 

recommendations is straightforward: ex-ante welfare analysis can favor a policy change that reallo-

cates consumption into states of the world where marginal utility is high, even if that reallocation 

causes deadweight loss. On the other hand, ex-post welfare analysis will favor whichever reform 

increases aggregate consumption (by providing transfers to households) net of contemporaneous 

22One alternative approach to constructing WTPw is to use Taylor expansion to derive an approximate expression for 
WTPex-ante ex-post as a function of the adjustments WTPit and the marginal utility of consumption. This is the approach taken 
by Deshpande and Lockwood (forthcoming), but in unreported results I fnd that it performs poorly; it produces substantial 
approximation error and erroneous policy conclusions, even when time preferences and efects of work, health, and marital 
status on marginal utility are accounted for. 

23Note that ex-ante MVPFs for the temporary DI program and the increase in beneft generosity are both very close to 1, 
implying that the result from Section VI.A that these reforms decrease welfare arises due to the deadweight loss associated 
with funding them through a wage tax. 
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work costs and with the least per-dollar deadweight loss, without regard for when consumption 

occurs. 

These two results suggest that the welfare implications of DI reforms are driven substantially 

by insurance value. However, WTPw can go some way toward accounting for that value without 

the complexity of fully estimating WTPex-ante . Unlike conventional ex-post MVPFs, the relative 

household preferences implied by the weighted ex-post MVPFs match those implied by ex-ante 

MVPFs, at least among the DI reforms and after implementing the asset test. This suggests that 

the heuristic they employ to account for insurance value can be, in certain conditions, enough to 

correctly distinguish relative household preferences over DI reforms. However, WTPw tends to over-

correct in its attempt to capture insurance value: by failing to account for the strong dependence 

of the marginal utility of consumption on work, health, and marital status, it (with the exception 

of the temporary DI program) implies MVPFs substantially larger than 1 even in the absence of 

an asset test.24 

D. Robustness 

Structural analyses of Low and Pistaferri (2015) and reduced-form analyses of Deshpande and 

Lockwood (forthcoming) have found substantial welfare gains from expansions to DI when insurance 

value is accounted for, even in the absence of an asset test.25 The analyses of this paper imply a 

diferent conclusion, but that diference importantly does not stem from the key economic forces 

that are the focus of this paper. Instead, it can be explained by diferences in scope: as mentioned 

in Section II, I exclude reference persons who collect DI through SSI alone or who never work 

without a work limitation.26 Under this restriction, individuals in the ftted model are far less 

likely to sufer severe disability than are individuals in the model of Low and Pistaferri (2015). For 

instance, reference persons are 85 percent more likely to be sufering a severe work limitation in 

any year if this restriction is lifted. Imposing this additional restriction takes a more conservative 

approach to studying expansionary DI reforms, to the extent that the excluded households represent 

an unmodeled state of the world against which DI provides some insurance, even in the presence 

24One other reason that WTPw tends to be larger is due to diferences in interpolation error. To calculate WTPw , I approxi-
mate value functions by aggregating utility fows based on interpolated consumption, whereas for WTPex-ante I interpolate over 
the value function directly. Appendix Table A.2 reveals that the consumption-based interpolation approach tends to increase 
welfare estimates, but it does not explain much of the diferences between WTPex-ante and WTPw . In unreported results, I 
fnd that consumption-based interpolation is more sensitive to the choice of state space grids, hence the decision to interpolate 
over value functions in the main results. 

25In the case of Deshpande and Lockwood (forthcoming), insurance value is driven purely by consumption smoothing motives, 
with robustness checks allowing for state-dependence with respect to only health. 

26This diference is relevant for comparisons with both Low and Pistaferri (2015) and Deshpande and Lockwood (forthcoming). 
In addition, the analysis here focuses on reference persons with no more than a high school degree, whereas Deshpande and 
Lockwood (forthcoming) considers broader welfare efects. 
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of an asset test. 

To illustrate the impact of this restriction, I consider how some key welfare implications of the 

model change when it is relaxed. On the less restricted PSID sample, I re-classify household 

types and substitute the resulting (higher) health risks into the ftted model. Table A.3 of the 

Appendix summarizes the fscal costs, welfare implications, and MVPFs of each reform in this 

exercise, without maintaining revenue neutrality, exactly as Table 12 does for the ftted model. 

Table A.3 agrees qualitatively with the fndings of Low and Pistaferri (2015) and Deshpande and 

Lockwood (forthcoming); households beneft from simple expansionary reforms to DI even without 

implementing an asset test, as MVPFs for an increase in the leniency or generosity of DI are both 

larger than 1. Note that in this alternative model specifcation, other important insights from the 

ftted model hold. Households beneft to a greater extent on a per-dollar basis when expansions 

to DI are implemented with the asset test, and ex-post WTP remains comparatively low (and 

diferently ranked), implying that households still derive substantial redistributive value from DI 

reform. Furthermore, it remains true that WTPw tends to be too large compared to WTPex-ante , 

though it correctly identifes relative ex-ante household preferences for spending over DI reforms. 

Table 12—: The ex-ante and ex-post marginal value of public funds for alternative DI reforms 

(1) (2) (3) (4)
Total Welfare Measures
Fiscal Ex-Ante Ex-Post Weighted Ex-Post

Costs ($) WTP ($) MVPF WTP ($) MVPF WTP ($) MVPF

Panel A: Effect of Baseline Reforms
Temp. DI 2,022.49 1,742.97 0.86 598.85 0.30 1,916.19 0.95

DI Leniency 14.09 10.49 0.74 2.13 0.15 32.61 2.31
DI Generosity 20.37 13.70 0.67 5.81 0.29 32.22 1.58

Food Stamp Generosity 93.77 171.98 1.83 53.75 0.57 228.94 2.44

Panel B: Marginal Effect, With Asset-Tested DI
Temp. DI 1,406.98 1,452.95 1.03 295.67 0.21 1,440.06 1.02

DI Leniency 6.34 8.04 1.27 0.01 0.00 22.08 3.48
DI Generosity 9.19 9.77 1.06 1.80 0.20 20.27 2.21

Food Stamp Generosity 93.01 171.69 1.85 54.01 0.58 227.85 2.45

Note: Willingness to pay and fscal costs are reported in 1996 dollars per capita per year. Marginal WTP and 
marginal costs are reported in Panel B, after implementing the asset test. 

VII. Conclusion 

This paper develops a life cycle model of work and DI receipt in households that accounts for 

self-insurance, and uses it to study the welfare implications of DI reform. Individuals in the model 
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begin the adult phase of the life cycle with no work limitations, but face diferent early life draws 

that afect their potential wages and risk profles in adulthood. While work-limiting disability 

does not have much of an efect on potential earnings in the ftted model, it substantially increase 

the disutility of work and the marginal utility of consumption. Households therefore have strong 

motives to support consumption while avoiding work in poor states of health. Consistent with 

reality, the DI system has a lengthy application process and faces negative selection, with take-

up being higher among comparatively well-insured married workers who also beneft from spousal 

labor supply and pooled family savings. 

Using the model to simulate out alternate reforms to the DI system reveals that expansionary 

DI reforms are not necessarily welfare-improving on their own, and the lengthy application process 

plays an important role in limiting the work disincentives and fscal costs of the DI system. An 

asset test does not serve as an adequate substitute when it comes to screening DI benefciaries, from 

either the perspective of controlling fscal costs or improving household welfare. However, an asset 

test limits selection into beneft receipt by households with more robust self-insurance capacity, who 

tend to value beneft receipt less. As a result, it can substantially improve the welfare implications 

of other expansionary DI reforms. For instance, households beneft when DI is asset-tested and the 

leniency of the DI allowance process is increased. 

Studying these reforms more closely provides further insight into how the welfare gains from DI 

arise. The value of DI reform is partially crowded out by the self-insurance broadly provided by 

marriage, especially when eligibility for DI is asset-tested. In that setting, failing to account for 

spousal labor supply alone would cause one to overestimate welfare benefts from DI expansions 

by at most 19 percent, but failing to account for other aspects of marriage can cause one to 

overestimate them by a factor of two or more. Furthermore, reforms difer in their alignment with 

the statutory purpose of DI: increasing the leniency or beneft generosity of DI yields value that 

is mostly connected to costs of poor health. When viewed as an expansion of DI though, a very 

lenient temporary DI program broadly expands the system’s scope, providing welfare gains that 

persist almost entirely in the absence of health costs. 

By comparing the ex-ante and ex-post welfare implications of DI reforms, it is clear that account-

ing for the insurance and redistributive value that DI expansions provide—regardless of the risks 

from which it is derived—is important for welfare analysis. If one were to abstract away from the 

value of reallocating across potential states by relying on ex-post MVPFs, one would erroneously 

conclude that households are unwilling to pay for any expansionary DI reforms. Moreover, one 
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would misjudge households’ relative preferences over marginal spending on alternative DI reforms. 

Whereas households in an asset-tested DI system beneft most from marginal spending on a more 

lenient allowance process, a policymaker guided by ex-post MVPFs would fnd that they instead 

prefer spending on DI beneft generosity or a temporary DI program. A “weighted” ex-post MVPF 

that applies heuristics to reward policies for smoothing consumption can better distinguish relative 

household preferences over expansionary DI reforms, at least after an asset test has been imposed. 

However, those heuristics do not account for the dependence of the marginal utility of consumption 

on work, health, or marriage, and as a result they overstate the benefts of expansionary DI reforms. 

When considering the interpretation of these results, it is important to keep in mind three caveats. 

First, the model abstracts away from Medicare, Medicaid, private health insurance, and their 

relationships with work and DI. Private health insurance in the United States is closely tied to 

employment and marriage, and health insurance provision through DI is another incentive for take-

up of the program. Health insurance is also another way in which the application process of DI may 

be disproportionately costly for unmarried workers; Unmarried workers can neither rely on their 

own employer-provided health insurance during the application process, nor on health insurance 

coverage provided by a spouse. In that sense, the model should underestimate the value of DI 

benefts, but also underestimate the opportunity cost of applying for unmarried workers. 

Second, I do not fully model the application and appeals process of DI. Individuals can, in 

reality, choose to initiate an application and then choose whether to continue the process based 

on the signals they receive about their allowance probability as review and appeals proceed. The 

static, year-long application decision in my model likely overestimates application costs for some 

workers, though it roughly matches the average wait time for benefts. 

Lastly, this study focuses on the value of DI for male workers with low educational attainment 

who begin adulthood in good health. While less educated working males are a subgroup of the 

U.S. labor force that is especially prone to DI receipt, and perhaps the group in which the welfare 

efects of DI may be most concentrated, the restriction does limit the scope of my welfare analysis. 

On the one hand, I may understate the disincentive costs of expansionary DI reforms by excluding 

higher-educated workers who are plausibly better self-insured against risks. On the other hand, I 

may also understate willingness to pay for these reforms, as they may insure against childhood risks 

that drive education decisions or cause poor health in early adulthood. How the incentive-insurance 

trade-of underlying the DI system tends to plays out for female workers is also an understudied 

topic in the literature that warrants further attention, but is one which this paper does not address. 
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Appendix to Household Self-Insurance and the Value of 

Disability Insurance in the United States 

A Appendix Figures 

Table A.1: Validating k-means: share of households, by type classifcation 

Household Type
Model K-Means

Low Mid High
Low 0.08 0.02 0.06
Mid 0.00 0.21 0.18
High 0.00 0.01 0.45

Note: Columns divide sample households according to the type assigned to them by k-means clustering. Rows divide 

sample households according to the type that is most likely to generate the average characteristics used in k-means 

classifcation (log wages and employment rate when healthy), based on the ftted model. Households for which the 

two classifcations agree lie on the main diagonal (74 percent total). 
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Table A.2: Ex-ante willingness to pay and MVPFs, using consumption-based interpolation 

(1) (2) (3) (4)
Total Welfare Measures
Fiscal Ex-Ante Ex-Post Weighted Ex-Post

Costs ($) WTP ($) MVPF WTP ($) MVPF WTP ($) MVPF

Panel A: Effect of Baseline Reforms
Temp. DI 2,022.49 2,067.79 1.02 598.85 0.30 1,916.19 0.95

DI Leniency 14.09 20.34 1.44 2.13 0.15 32.61 2.31
DI Generosity 20.37 21.27 1.04 5.81 0.29 32.22 1.58

Food Stamp Generosity 93.77 233.51 2.49 53.75 0.57 228.94 2.44

Panel B: Marginal Effect, With Asset-Tested DI
Temp. DI 1,406.98 1,726.70 1.23 295.67 0.21 1,440.06 1.02

DI Leniency 6.34 14.45 2.28 0.01 0.00 22.08 3.48
DI Generosity 9.19 14.12 1.54 1.80 0.20 20.27 2.21

Food Stamp Generosity 93.01 232.38 2.50 54.01 0.58 227.85 2.45

Note: This table is exactly the same as Table 12, except that ex-ante welfare estimates here aggregate utility fows 

implied by consumption (as done by the other welfare estimates) instead of using the value function directly. The 

change in Column Group 2 compared to Table 12 comes down to error from interpolating over consumption (and 

using that to back out value functions) versus from interpolating over the value function directly. Backing out value 

functions from interpolated consumption tends to imply higher MVPFs, causing one to conclude that expansionary 

DI reforms are worth implementing even without an asset test. However, it does not meaningfully afect relative 

preferences over reforms. Furthermore, weighted ex-post MVPFs tend to remain substantially larger than ex-ante 

MVPFs. 

Table A.3: Ex-ante and ex-post marginal value of public funds, with higher health risks 

(1) (2) (3) (4)
Total Welfare Measures
Fiscal Ex-Ante Ex-Post Weighted Ex-Post

Costs ($) WTP ($) MVPF WTP ($) MVPF WTP ($) MVPF

Panel A: Effect of Baseline Reforms
Temp. DI 1,966.70 1,735.94 0.88 584.28 0.30 1,873.90 0.95

DI Leniency 20.78 29.29 1.41 3.17 0.15 46.04 2.22
DI Generosity 39.48 40.26 1.02 13.81 0.35 56.51 1.43

Food Stamp Generosity 93.25 178.25 1.91 54.71 0.59 226.60 2.43

Panel B: Marginal Effect, With Asset-Tested DI
Temp. DI 1,388.59 1,461.09 1.05 295.46 0.21 1,430.30 1.03

DI Leniency 13.62 25.58 1.88 1.26 0.09 36.05 2.65
DI Generosity 26.62 33.94 1.27 7.73 0.29 42.50 1.60

Food Stamp Generosity 93.74 178.47 1.90 55.18 0.59 228.01 2.43

Note: This table reports welfare estimates after substituting higher risks of work-limiting disability into the ftted 

model, as described in Section VI.D. See Table 12 for further notes on the construction of WTP and fscal costs. 
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Figure A.1: Local identifcation of select parameters by log consumption regression 
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B Defnitions of Key PSID Measures 

B.1 Income 

In each wave of the PSID, income measures are collected separately on reference persons, 

their spouses, and other household members in the calendar year prior to interview. Those 

individuals report their taxable income (work and business returns) and their transfer re-

ceipts from a broad range of public and private sources, including from SSI, AFDC/TANF, 

UI, workers’ compensation, public and private pensions, help from friends and relatives, 

child support and alimony, and any other sources of public assistance. All of these measures 

represent pre-tax income; to impute post-tax income for households in the data, I use NBER 

TAXSIM Version 27 (Feenberg and Coutts, 1993). 

B.2 Consumption 

Limited consumption information is available for all waves of the PSID. I follow Low and 

Pistaferri (2015) in using more comprehensive measures of household consumption which 

are only frst collected in the 1999 survey wave. This includes information on food, health 

care, housing and rent, utilities, transportation, education, and child care spending over 

the calendar year prior to interview.1 Of these categories, only food spending and rent are 

available in years prior to 1999. While additional categories are introduced in later years, 

I restrict to the previous measures for consistency over time.2 Average total consumption 

based on these measures compares closely to the more detailed consumption information in 

the Consumer Expenditure Survey, and underestimates aggregated Personal Consumption 

Expenditures data of the National Income and Product Accounts by about 35% (Andreski, 

Li, Samancioglu and Schoeni, 2014; Garner, Janini, Paszkiewicz and Vendemia, 2006).3 

B.3 Wealth 

Wealth information is also collected at the time of survey from 1999 onward in nine categories: 

business assets, transaction accounts (including savings), home equity, equity in vehicles, 

stocks, other real estate equity, retirement accounts, other assets, and other debt. Compared 

to the more detailed information collected by the Survey of Consumer Finances (SCF), 

reported wealth tends to be slightly lower in the PSID (Pfefer, Schoeni, Kennickell and 

Andreski, 2016). Diferences between the SCF and PSID are concentrated in the right tail 

1Implied rent for homeowners is imputed as 6% of the home’s reported value. 
2The new measures introduced in 2005 include home repairs, household furnishing, clothing, vacations, 

and recreation. 
3The CES underestimates the NIPA PCE by 25% in more recent preliminary tables published by the 

BLS. 
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of wealth, and among households with business assets. Given that the households of interest 

for this paper tend to have lower wealth and are not self-employed, PSID measures should 

serve reasonably well. 

B.4 Disability 

The PSID contains self-reported measures of work-limiting disability for reference persons 

and their partners. Heads and their partners are frst asked (Q1): Do you have any physical 

or nervous condition that limits the type of work or the amount of work you can do? If 

responding with “Yes”, the individual is asked (Q2): Does this condition keep you from doing 

some types of work, to which respondents may reply “Yes”, “No,” or “Can do nothing.” To 

those who reply to the previous question with “Yes” or “No”, the fnal question is posed (Q3): 

For work you can do, how much does it limit the amount of work you can do? Individuals 

may respond with “ A lot,” “Somewhat,” “Just a little,” or “Not at all.” 

I code these responses into three exhaustive and mutually exclusive disability categories 

following Low and Pistaferri (2015), Meyer and Mok (2019), and Deshpande and Lockwood 

(forthcoming). I classify those who report “No” to Q1 or “Not at all” to Q3 as having no 

work limitation (Hit = 0). I classify those who respond “Yes” to Q1 and either “Somewhat” 

or “Just a little” to Q3 as moderately limited (Hit = 1). I classify those who report “Yes” 

to Q1 and either “Can do nothing” in Q2 or “A lot” to Q3 as severely limited (Hit = 2). 

These self-reported measures are commonly used in the literature, and they are arguably 

preferable over objective diagnostic criteria for studying worker utilization of DI. Many work-

limiting disabilities that result in DI receipt stem from conditions that may be more reliably 

captured with subjective criteria rather than objective criteria: almost 63% of all disabled 

workers on DI rolls in 2018 were awarded benefts for a mental or musculoskeletal disorder 

(e.g., back pain) (Social Security Administration, 2019). Nevertheless, subjective measures 

of health sufer from two potential weaknesses. 

First, variation in subjective self-assessments of work limitations may not refect variation 

in actual health. However, similar subjective measures have been found to be strongly 

correlated with objective health criteria (see the review of Bound and Burkhauser, 1999, 

Section 2.1). Furthermore, both Low and Pistaferri (2015) and Meyer and Mok (2019) 

show that the strong correlation holds for this particular subjective measure in the PSID. To 

briefy summarize that result, Table B.1 reports correlations between current subjective work 

limitations and limitations related to activities of daily living (ADLs) or serious health events. 

In my analytic sample drawn from the PSID (Panel A), severely work-limited individuals 

are far more likely to report both ADL-related limitations and serious health events than 
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are moderately work-limited individuals, who in turn are more likely to report them than 

individuals with no work limitation at all. Importantly, “healthy” individuals (based on 

work limitation status) rarely report ADL-related limitations or serious health events. 

While the exclusion of SSI benefciaries (who do not have the work history to qualify for 

SSDI) and individuals never observed as healthy workers is motivated by modeling decisions, 

note that work limitation is a less precise indicator of objective health for the excluded 

individuals (Panel B). Compared to the analytic sample of Panel A, the excluded reference 

persons (reported in Panel B) often sufer from poor objective health even when they report 

no work limitations. Among “healthy” individuals, 17 percent of the excluded non-sample 

individuals report ADL-related limitations (versus 4 percent of the analytic sample) and 11 

percent report sufering a serious health event (versus 7 percent of the analytic sample). 

The second concern with subjective self-assessments is that they may be partly driven 

by non-health factors, or may be rationalized ex-post to justify (non-)work and DI receipt. 

On the one hand, Beńıtez-Silva, Buchinsky, Chan, Cheidvasser and Rust (2004) show that 

subjective measures of health are unbiased predictors of disability determinations made by 

the SSA among those who apply for DI. On the other hand though, Kreider (1999) fnd 

that disability is over-reported among the unemployed, compared to the employed who have 

similar propensity to work based on observables. These concerns are partly addressed, again, 

by the restrictions that exclude the households of Panel B of Table B.1 from the analytic 

sample. One consequence of this restriction is that all individuals in my analytic sample 

have, by revealed preferences, demonstrated some level of willingness to work. 
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Table B.1: Health characteristics by self-reported subjective work limitation status 

(1) (2) (3)
Work Limitation Severity

None Moderate Severe

Panel A: Analytic Sample
Has some daily limitation 0.04 0.40 0.69

Serious health event 0.07 0.28 0.44

Panel B: Persons Excluded due to SSI or Non-Work
Has some daily limitation 0.17 0.66 0.84

Serious health event 0.11 0.34 0.38

Note: The frst panel reports average health measures conditional on current work limitation status for reference 
persons in the analytic sample. The second panel does the same for households that are excluded from the analytic 
sample on the basis of ever receiving SSI (and not SSDI) or labor force non-participation. Within each panel, the 
frst row shows the share of the sample that reports some limitation related to activities of daily living: walking or 
climbing stairs (1986, 2017), bending or lifting (1986, 2017), driving (1986), seeing (1986), preparing meals (2003-
2017), shopping (2003-2017), managing money (2003-2017), using a phone (2003-2017), doing heavy housework 
(2003-2017), or doing light housework (2003-2017). The second row shows the share that sufer form a major clinical 
health event (all recorded only in survey waves 1999-2017): cancer, a heart attack, heart disease, lung disease, or a 
stroke. 

C Event studies of disability onset 

To estimate the causal efects of disability onset on work, income, DI receipt, and DI ap-

plications, I rely on an event study design that compares trends over time among work-

limited households to trends over time among comparable control households. This de-

sign amounts to a form of the inverse-probability-weighted estimator due to Callaway and 

Sant’Anna (2020) and is similar in spirit to the alternative estimator of de Chaisemartin and 

D’Haultfœuille (2020), and the current section describes it in detail. 

C.1 Event Study Design 

To provide a formal description of the event study design, let D denote the frst year in which 

a household reports sufering a work limitation (“disability onset”), and let Yt(ℓ) denote the 

potential outcome Y of a household in calendar year t if it were to face disability onset ℓ 

years in the past. The parameters of interest are the average treatment efects on the treated 

(ATTs) associated with work-limiting disability, in each year following disability onset: 

E[Yt(ℓ) − Yt(−∞)|D = t − ℓ], ℓ ∈ {−6, . . . , 6} (1) 

For each of these year-ℓ ATTs, an estimator is implemented by a simple diference-in-

diference regression on a subsample of data from years ℓ and ℓ0, containing work-limited 
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households and their control groups: 

Yid = αi + γℓ1{d = ℓ} + δℓ1{d = ℓ, i in work-limited group} + ϵid (2) 

where the time index d is centered around the year of disability onset (d = 0) and where δℓ, 

the diference-in-diference coefcient, is the estimator for the year-ℓ ATT. The year ℓ0 is the 

reference period from which within-household diferences over time are taken, which I set as 

the last year before disability onset.4 

Estimating Equation 2 frst requires constructing the control groups. For each year-ℓ 

subsample, the control group consists of contemporaneous peer households that have not yet 

faced (or never face) their own work-limiting condition. These peer households match exactly 

to one (or more) work-limited household on reference person characteristics: birth decade, 

age and marital status in the reference year, race, and access to a state-level temporary 

DI program. For the control households, d denotes time relative to disability onset for the 

households to which they were matched.5 

Recovering ATTs from Equation 2 also requires reweighing the data, to allow for treat-

ment efect heterogeneity as a function of observables. Households that sufer a work-limiting 

disability at a young age will tend to have more not-yet-disabled peer households to serve 

as control units than households that sufer a work-limiting disability at a later age. To 

address this and other imbalances across work limitation status, I reweigh the control group 

so that the distribution of its observable characteristics are identical to the distribution of 

observables for work-limited households. With weights applied, estimating δℓ of Equation 

2 is numerically equivalent to separately estimating Equation 2 for each distinct group of 

matched work-limited and control households, and integrating over the group-specifc esti-

mates of δℓ according to the density of work-limited households. 

A key assumption is necessary for the diference-in-diference estimators characterized by 

Equation 2 to recover ATTs: there must be common trends over time between work-limited 

and otherwise comparable non-work-limited peer households in the absence of work limi-

tations. This will hold if, for lower-educated workers, work-limiting disabilities and their 

timings are unanticipated and randomly assigned conditional on other observable charac-

4For households sufering disability onset on or before 1996 (when the survey is taken annually), ℓ0 = −1. 
For households sufering disability onset after 1996 (when the survey is taken biannually), ℓ0 = −2. 

5A non-work-limited household may match to multiple households with the same observable characteris-
tics that face disability in diferent years. In that case, the non-disabled household will appear as a control 
unit multiple times, but the reference year for each duplicate will be pinned to a diferent age of disability 
onset. 

C-9 



teristics. Anticipation of future work-limiting disabilities must be ruled out, as it would 

contaminate treatment efect estimates through the behavior of households in the control 

group. As the basis for testing the common trends assumption, I estimate δℓ for ℓ < 0. 

Absent anticipation of disability onset, δℓ should be close to zero for all ℓ < 0. 

C.2 Data and sample restrictions 

In implementing the design, I draw on data from the PSID (described in Section II) and 

from the Health and Retirement Study (HRS). The HRS follows a longitudinal sample of 

older US residents (age 50 and above) and their households, collecting detailed information 

on health and non-work income. Importantly, the HRS has panel data on DI applications 

that is unavailable in the PSID. To better accommodate the nature of the HRS data, I 

impose additional restrictions on in-sample individuals of the HRS, on top of the restrictions 

imposed on the PSID in Section II. Namely, I drop individuals who report applying for or 

receiving DI before the health event captured in the survey data. I use all available waves 

of the RAND HRS fle (biannually from 1992 to 2018). In order to ensure that the sample 

restrictions do not condition on future labor force participation, I restrict to reference persons 

in both surveys who report working at least once before the health event. 

I separate partnered households from unpartnered households based on survey reports 

just prior to disability onset, with a defnition that difers slightly across the two data sources. 

In the PSID, partnered households contain a reference person that is married or has been 

cohabiting with a partner for at least one year. I do not impose any duration requirement 

on cohabiting partners in the HRS, which has shorter panels of older reference persons. 

As most of these households contain a married couple, I refer to partnered reference per-

sons interchangeably as “married” reference persons, contrasting them with the remaining 

“unmarried” or unpartnered reference persons. Table C.1 reports average values for key 

measures of interest in my analytic sample of PSID households, by marital status of the ref-

erence person. Compared to unpartnered reference persons, partnered reference persons are 

older, more white, wealthier, more likely to have a high school degree than have no degree, 

and less likely to sufer a work-limiting disability. Partnered households tend to contain more 

adults and more children than unmarried households. Similar statistics are reported for the 

analytic sample of the HRS in Table C.2. 

C.3 Event Study Results 

I now use the event study design to examine the efects of a work-limiting disability on 

household work, income, DI utilization, consumption, and savings. Table C.3 summarizes 

the efects of a severe work limitation on work, income, consumption, and savings, estimated 
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Table C.1: PSID analytic sample summary statistics 

(1) (2) (3)
Single Partnered Partnered - Single

Panel A: Cross-Sectional Statistics
Age 36.77*** 39.74*** 2.96

(0.36) (0.19) (0.40)
High School Grad 0.72*** 0.71*** 0.00

(0.02) (0.01) (0.02)
White 0.45*** 0.61*** 0.17

(0.02) (0.01) (0.02)
Number of Adults 1.23*** 2.29*** 1.06

(0.02) (0.01) (0.02)
Number of Kids 0.27*** 1.31*** 1.04

(0.02) (0.02) (0.03)
Moderate Dis. 0.05*** 0.06*** 0.00

(0.01) (0.00) (0.01)
Severe Dis. 0.04*** 0.03*** -0.02

(0.01) (0.00) (0.01)
Household Net Worth 23.52*** 61.96*** 38.44

(2.55) (2.72) (3.61)
Years Worked 18.49*** 21.86*** 3.37

(0.36) (0.19) (0.40)
Years Worked Full-Time 16.58*** 20.57*** 3.99

(0.37) (0.20) (0.41)

Panel B: Panel Statistics
Households per Wave 183 864 681
Waves per Household 4.50 7.69 3.18

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors (in parentheses) are clustered at the household level. 

Wealth is reported in thousands of 1996 US dollars, and excludes businesses assets. Partners include married spouses 

and non-marital partners. 
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Table C.2: HRS sample summary statistics 

(1) (2) (3)
Single Partnered Partnered - Single

Panel A: Cross-Sectional Demographics
Age 58.21*** 57.67*** -0.53

(0.07) (0.04) (0.08)
High School Grad 0.80*** 0.76*** -0.04

(0.01) (0.01) (0.01)
White 0.64*** 0.75*** 0.11

(0.01) (0.01) (0.01)
Number of Adults 1.14*** 2.01*** 0.86

(0.01) (0.00) (0.01)
Number of Kids 2.31*** 3.33*** 1.02

(0.06) (0.03) (0.06)

Panel B: Cross-Sectional Health Measures
Has Back Problem 0.18*** 0.22*** 0.05

(0.01) (0.00) (0.01)
Has Hypertension 0.37*** 0.41*** 0.04

(0.01) (0.01) (0.01)
Has Diabetes 0.13*** 0.15*** 0.02

(0.01) (0.00) (0.01)
Has Cancer 0.04*** 0.05*** 0.00

(0.00) (0.00) (0.01)
Has Lung Disease 0.05*** 0.05*** 0.00

(0.00) (0.00) (0.01)
Has Heart Problem 0.09*** 0.13*** 0.04

(0.01) (0.00) (0.01)
Has Stroke 0.02*** 0.03*** 0.01

(0.00) (0.00) (0.00)
Has Psych. Problem 0.09*** 0.07*** -0.02

(0.01) (0.00) (0.01)
Has Arthritis 0.27*** 0.33*** 0.06

(0.01) (0.01) (0.01)
Has Work Limitation 0.14*** 0.13*** -0.01

(0.01) (0.00) (0.01)

Panel C: Panel Statistics
Households per Wave 374 1,591 1,217
Waves per Household 3.01 3.84 0.83

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors (in parentheses) are clustered at the household level. 

C-12 



Table C.3: Event study results for a severe work limitation of the reference person in the PSID 

Pre-Disability Means Effects of Work-Limiting Disability

(1) (2) (3) (4) (5)
Single Partnered Single Partnered (4) - (3)

Panel A: Disability Insurance Receipt and Work
DI Receipt 0.00 0.00 0.16*** 0.23*** 0.08

(0.00) (0.00) (0.05) (0.05) (0.07)
Ref. Hours Worked 1,896.68*** 2,075.17*** -613.70*** -790.34*** -176.64

(96.42) (85.48) (174.02) (137.90) (222.04)
Partner Hours Worked 41.24** 1,345.11*** -204.39*** -163.33 41.06

(18.49) (107.09) (70.14) (107.64) (128.48)
Panel B: Household Income

Ref. Work Inc. 20.22*** 14.09*** -5.30** -4.82*** 0.48
(1.90) (0.92) (2.17) (0.94) (2.37)

Soc. Sec. Inc. 0.30 0.40** 1.18*** 1.33*** 0.15
(0.19) (0.19) (0.40) (0.37) (0.54)

Other Transfers 1.40* 0.99*** 1.20** 0.88** -0.32
(0.78) (0.29) (0.51) (0.37) (0.63)

Work Inc. (Others) 1.11*** 8.23*** -0.04 -0.29 -0.24
(0.39) (1.01) (0.96) (0.76) (1.22)

Gross Income 23.04*** 23.71*** -2.89 -2.91*** -0.02
(1.77) (1.46) (2.04) (1.07) (2.30)

Post-Tax Income 19.07*** 19.16*** -3.48 -2.35** 1.13
(1.78) (1.18) (2.48) (1.19) (2.75)
Panel C: Spending and Wealth

Log Spending 9.26*** 9.26*** -0.18 0.04 0.22
(0.16) (0.11) (0.20) (0.14) (0.24)

Log Wealth 10.11*** 10.29*** -0.80* -0.01 0.79
(0.49) (0.35) (0.46) (0.34) (0.57)

Panel D: Attrition
Leaves Sample Household 0.00 0.00 0.01 0.00 -0.01

(0.01) (0.01) (0.01)
Dies 0.00 0.00 0.02 0.01 -0.01

(0.01) (0.01) (0.01)
Vanishes from Sample 0.00 0.00 0.10*** -0.01 -0.11***

(0.03) (0.02) (0.04)

Note: Point estimates in columns (3) and (4) are averages of the coefcients δ̂  
ℓ of Equation 2, weighted proportionately 

to the distribution of household-year observations across the post-disability years ℓ. Dollar values are reported in 
thousands, and are adjusted for the size of the household using the OECD-modifed equivalence scale. Post-tax 
income is imputed using NBER TAXSIM Version 27 Wealth excludes any assets associated with an owned business. 
The log spending (wealth) event study restricts to households on or after 1999 with positive household spending 
(wealth). Confdence stars indicate: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are clustered at the 
household level. 
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using the PSID. Table C.4 summarizes efect estimates from the HRS, focusing on efects on 

DI applications, appeals, and allowance. As the HRS does not collect the same information 

about severity, Table C.4 reports efects of any work limitation. Columns 1 and 2 of both 

tables report, for scale, average outcomes in the six years leading up to disability onset for 

unpartnered and partnered workers respectively. Columns 3 and 4 report the average efects 

of disability for unpartnered and partnered workers. These coefcients are constructed by 

averaging the efects of disability on households (the coefcients δ̂  
ℓ) over the frst seven years 

after disability onset.6 Column 5 reports the average diference in efects between married and 

unmarried workers. While diferences in Column 5 are generally not statistically signifcant, 

these results nevertheless reveal response patterns consistent with negative selection into 

DI on household self-insurance that are useful for thinking about a model of DI and the 

household. 

Efects on DI receipt and work. Panel A of Table C.3 summarizes the efects on DI 

receipt, the same outcome plotted in Figure 1, and work hours for reference persons and 

partners. After disability onset, married reference persons are roughly 50 percent more likely 

than unmarried reference persons to take up DI benefts (23 percent versus 16 percent), and 

they correspondingly reduce their post-disability work to a greater extent than the unmarried 

(reducing by 790 annual hours versus 614 annual hours). While unmarried households do 

not tend to have working partners prior to disability, they experience a decline in future 

partner work of similar magnitude to the decline experienced by married households. 

Efects on income. Panel B of Table C.3 summarizes the efects of a severe work-limiting 

disability on measures of equivalized income.7 Married reference persons tend to experience a 

smaller decline in annual equivalized work income compared to unmarried reference persons 

($4,820 versus $5,300). 

The impact of lost earned income of the reference person is attenuated in three ways. 

First, reference persons receive income from SSDI, which the PSID does not separate form 

other social security income. Consistent with their higher DI take-up, married households 

receive an additional $1,330 in annual equivalized dollars, while unmarried households receive 

$1,180. By contrast, married households receive less in equivalized terms from broader safety 

6These coefcients are average treatment efects on the treated, averaging over person-years. More house-
holds are observed in years closer to disability onset, so the year of disability onset receives greater weight. 

7Equivalized measures are divided by the OECD-modifed scale, which approximates how household 
income, spending, and wealth can map into individual-level consumption. It assigns a value of 1 for the 
reference person, 0.5 for each additional adult, and 0.3 for each child. 
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net programs such as unemployment insurance, worker’s compensation, food stamps, and 

housing support ($880 versus $1,200). 

Second, households can rely on income generated by other household members. Adjust-

ments in the work of other household members due to disability do not tend to drive large 

changes in income, and are not consistent with added worker efects as a self-insurance mech-

anism against disability. However, partners in married households worked on average 1,345 

hours per year, or roughly 25 hours per week. Consequently, with a pre-disability average of 

$8,230 in equivalized dollars, work income from the spouse and other household members is 

an important continued source of income for married households. 

Third and fnally, lost work income can be attenuated by changes in household tax 

obligations. Taking the efects on gross income together, married and unmarried households 

both lose $2,900 in equivalized income per year due to disability onset, on average. However, 

factoring in simulated income taxes and credits paints a more positive picture for married 

households. Married households face a $2,350 decline in equivalized post-tax income thanks 

in part to spousal work income, which receives favorable tax treatment in the absence of 

labor supply from the reference person. By contrast, unmarried households tend to have 

little other sources of work income and consequently face a larger decline of $3,480. 

Efects on spending and wealth. Panel C of Table C.3 summarizes efects of a se-

vere disability onset on household log spending and log wealth. While these results are 

particularly noisy because data on spending and wealth are available only after 1999, the 

point estimates suggest that unmarried households experience a large proportional decline 

in equivalized spending due to disability onset (18 log points). By contrast, they suggest 

that married households tend to completely insulate their spending against the decline in in-

come that they experience. Similarly, unmarried households experience a large proportional 

decline in equivalized wealth (80 log points). Thanks in part to their higher pre-disability 

savings, the consumption smoothing that married households achieve does not require them 

to proportionally spend down their wealth to any appreciable extent. 

Efects on survey attrition. Panel D of Table C.3 summarizes efects of a severe dis-

ability onset on attrition from the PSID panel that can be attributable to three potential 

causes: leaving the sample household, death, or other unexplained non-response (“vanish-

ing” from the sample). Neither partnered nor unpartnered reference persons die or leave 

their sample households due to disability onset. However, unpartnered reference persons are 

10 percentage points more likely to vanish from the sample for other unexplained reasons as 
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Table C.4: Consequences of work limitation for the reference person in the HRS 

(1) (2) (3) (4) (5)
Panel A: Event Study Results

Pre-Disability Means Work-Limiting Disability
Single Partnered Single Partnered Partnered - Single

Applied for DI 0.16*** 0.15*** 0.36*** 0.26*** -0.10*
(0.0233) (0.0143) (0.0522) (0.0250) (0.0579)

Reapplied/Appealed 0.03*** 0.03*** 0.08*** 0.06*** -0.02
(0.0124) (0.0081) (0.0282) (0.0139) (0.0314)

Receiving DI 0.06*** 0.07*** 0.14*** 0.16*** 0.02
(0.0162) (0.0092) (0.0370) (0.0196) (0.0419)

Panel B: Statistics on Work-Limited Households
Single Partnered Partnered - Single

Days to secure DI allowance 178*** 273*** 96
(53) (44) (69)

Note: Point estimates in columns (3) and (4) of the main panel are averages of the coefcients δ̂ℓ of Equation 

2, weighted proportionately to the distribution of household-year observations across the post-disability years ℓ. 

Confdence stars indicate: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are clustered at the household level. 

Days to secure DI allowance are measured from the date of that the reference person began an application. 

a result of disability onset. Why those individuals vanished from the sample has implica-

tions for how well-insured unpartnered households are against disability risk: if they vanish 

because disability drives them into homelessness, then unpartnered households are arguably 

even more poorly-insured against disability risk than the efects on survey respondents would 

imply. Alternatively, if unpartnered households vanish because they merge with other re-

lated households that can help support them (in a manner which the PSID fails to track), 

then this would imply that the efects on survey respondents under-estimate their average 

self-insurance against disability risk. 

DI applications, appeals, and allowance after disability onset. The results from 

the PSID suggest that married households beneft from comparatively high DI take-up, 

high savings, and stable spousal labor supply after severe disability onset, so that they are 

able to efectively smooth consumption. Unmarried households, by contrast, rely on other 

transfer programs, experience a larger decline in post-tax income, and experience a decline 

in consumption due to disability. 

One important question is whether the diferences in DI take-up are driven by selection 

into the application process. However, the PSID lacks information about DI appeals or ap-
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Table C.5: Consequences of back problems for the reference person in the HRS 

(1) (2) (3) (4) (5)
Panel A: Event Study Results

Pre-Disability Means Back Problem
Single Partnered Single Partnered Partnered - Single

Applied for DI 0.04* 0.04*** 0.01 0.06*** 0.05
(0.0223) (0.0092) (0.0273) (0.0191) (0.0333)

Reapplied/Appealed 0.01 0.01** 0.01 0.01 0.00
(0.0067) (0.0035) (0.0154) (0.0084) (0.0175)

Receiving DI 0.00 0.03*** -0.02** 0.04** 0.06***
(0.0022) (0.0064) (0.0094) (0.0154) (0.0181)

Note: Point estimates in columns (3) and (4) of the main panel are averages of the coefcients δ̂ℓ of Equation 

2, weighted proportionately to the distribution of household-year observations across the post-disability years ℓ. 

Confdence stars indicate: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are clustered at the household level. 

plications. Thus, turning to the older-age participants of the HRS, Table C.4 summarizes 

efects of a work-limiting disability on applications, appeals, or allowance decisions. As the 

HRS does not record the same measures of subjective severity that appear in the PSID, 

the events in Table C.4 represent work-limiting disabilities of any severity. It is frst worth 

noting that even after restricting to adults over the age of 50, it remains true that married 

workers are slightly more likely to receive DI benefts after disability than are unmarried 

workers. However, the diferences in DI take-up appear to be driven by allowance probabil-

ities conditional on applying; married workers are less likely to both submit an application 

for DI after disability onset and to report reapplying or appealing after a rejection. One 

potential reason that unmarried workers are less successful in the DI application process is 

that they are quicker to drop their applications and appeals. Married workers who sufer a 

work-limiting condition and ultimately receive DI benefts report waiting an average of 273 

days between application and allowance, whereas unmarried workers wait only 178 days on 

average. 

This hypothesis is also supported by evidence surrounding the onset of back pain in the 

HRS, which is one of the notoriously difcult-to-verify health conditions which has been 

responsible for a growing share of DI claims. Table C.5 shows that unmarried respondents 

are less likely than their peers to receive DI benefts after the onset of back pain, whereas 

married take-up of DI increases by 6 percentage points. Claims related to these conditions 

are particularly contentious; respondents who sufer back problems report waiting 325 days 
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between application and beneft allowance. 8 

Accounting for observable diferences correlated with household structure. Mar-

ried households tend to difer from unmarried households on several other margins that could 

relate to their responses to disability onset. As shown in Table C.1, they tend to be more 

white, tend to belong to earlier birth cohorts, and they tend to be older at the time of dis-

ability onset. This raises the question: can these observable diferences alone explain the dif-

ferences in responses to disability? To answer this question, I repeat the event study exercise 

after reweighing households so that neither the distribution of those household characteris-

tics nor exposure to DI-related policies vary between married and unmarried households.9 

Table C.6 reports the results, showing that fxing these observable characteristics attenuates 

some—but not all—of the diferential responses by marital status. 

Testing common trends. As a test of the common trends assumption, Table C.7 reports 

the average diferential pre-trend for severely work-limited households in the PSID, con-

structed by averaging the pre-period event study coefcients. Column 1 reports this value 

for unmarried households, and Column 2 reports it for married households. I overall fnd 

little evidence of violations of common trends. The pre-trend test is rejected (p < 0.05) for 

the transfer income, post-tax income, and wealth of unmarried households, and is weakly 

rejected (p < 0.10) for the post-tax income of married households. It is not rejected, at 

any conventional signifcance level, for any key measures related to DI receipt, work, earned 

income, or spending. 

The income pre-trends suggest that unmarried households (and married households, to 

a lesser extent) are already losing income compared to their peers prior to disability onset. 

However, this result can be naturally explained by mismeasurement in the timing of disability 

onset. A work-limiting disability frst reported in year t could have in truth began at any 

point after their t−1 interview, including sometime during year t−1 (and consequently afect 

income collected over year t − 1). If we were to take the pre-trend seriously and account for 

it though, it would suggest that both unmarried and married households do not experience 

a change in household income due to disability, though the efects on work, DI take-up, and 

consumption would persist. 

8Only one unmarried respondent who sufers back problems ever reports later receiving DI benefts, which 
precludes a statistical comparison of the wait times for married and unmarried respondents. 

9The policies on which I balance households include exposure to 1996 welfare reform and state-level 
temporary DI programs. 
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Table C.6: Event study results for a severe work limitation of the reference person in the PSID, 
fxing observable diferences across single and partnered workers 

Pre-Disability Means Effects of Work-Limiting Disability

(1) (2) (3) (4) (5)
Single Partnered Single Partnered (4) - (3)

Panel A: Disability Insurance Receipt and Work
DI Receipt 0.00 0.00 0.18* 0.21** 0.04

(0.00) (0.00) (0.10) (0.10) (0.15)
Ref. Hours Worked 1,896.68*** 2,075.17*** -629.61* -1,785.70*** -1,156.10***

(96.42) (85.48) (325.83) (205.03) (384.97)
Partner Hours Worked 41.24** 1,345.11*** -408.86** -439.06* -30.21

(18.49) (107.09) (175.33) (251.72) (306.76)
Panel B: Household Income

Ref. Work Inc. 20.22*** 14.09*** -3.60 -7.97*** -4.37
(1.90) (0.92) (4.69) (1.69) (4.99)

Soc. Sec. Inc. 0.30 0.40** 1.04 1.42** 0.38
(0.19) (0.19) (0.74) (0.71) (1.03)

Other Transfers 1.40* 0.99*** 0.98 1.31** 0.33
(0.78) (0.29) (0.78) (0.57) (0.96)

Work Inc. (Others) 1.11*** 8.23*** 2.81 -2.38*** -5.18
(0.39) (1.01) (3.71) (0.89) (3.81)

Gross Income 23.04*** 23.71*** 1.07 -7.57*** -8.64**
(1.77) (1.46) (3.90) (1.94) (4.35)

Post-Tax Income 19.07*** 19.16*** -1.05 -7.43*** -6.38
(1.78) (1.18) (4.14) (1.78) (4.51)
Panel C: Spending and Wealth

Log Spending 9.37*** 8.79*** -0.15 -0.08 0.07
(0.11) (0.25) (0.23) (0.30) (0.38)

Log Wealth 9.46*** 9.05*** -0.20 1.22* 1.42*
(0.66) (0.74) (0.54) (0.61) (0.82)

Panel D: Attrition
Leaves Sample Household 0.00 0.00 0.01 0.00 -0.01

(0.01) (0.01) (0.01)
Dies 0.00 0.00 0.02 0.01 -0.01

(0.01) (0.01) (0.01)
Vanishes from Sample 0.00 0.00 0.10*** -0.01 -0.11***

(0.03) (0.02) (0.04)

Note: This table reports event study coefcients after reweighing single households to match partnered households 

on race, exposure to DI-related policies, and birth decade. See Table C.3 for other notes. 
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Table C.7: Testing Pre-trends for Event Studies of a Severe Disability Onset 

Pre-Trend

(1) (2)
Single Partnered

Panel A: Disability Insurance Receipt and Work
DI Receipt 0.00 -0.01

(0.00) (0.01)
Ref. Hours Worked -50.90 38.08

(84.77) (129.44)
Partner Hours Worked 47.80 60.17

(70.74) (107.52)
Panel B: Household Income

Ref. Work Inc. -0.94 -0.44
(1.34) (1.12)

Soc. Sec. Inc. 0.14 0.20
(0.10) (0.19)

Other Transfers -1.32** -0.08
(0.57) (0.44)

Work Inc. (Others) -0.08 -0.76
(0.58) (0.79)

Gross Income -2.20 -1.09
(1.37) (1.32)

Post-Tax Income -3.22** -2.21*
(1.50) (1.32)

Panel C: Spending and Wealth
Log Spending 0.16 0.02

(0.21) (0.14)
Log Wealth 1.46** -0.20

(0.64) (0.21)
Panel D: Attrition

Leaves Sample Household 0.00 0.00
(0.00) (0.00)

Dies 0.00 0.00
(0.00) (0.00)

Vanishes from Sample 0.00 0.00
(0.00) (0.00)

Note: The pre-trend test averages the negative of the pre-period event study coefcients in Equation 2. Years 

are weighted according to the distribution of household-year observations. A positive value means that, on average, 

the outcome is increasing over the pre-period for work-limited households relative to their peers. Dollar values are 

reported in thousands, and are adjusted for the size of the household using the OECD-modifed equivalence scale. 

Wealth excludes any assets associated with an owned business. Confdence stars indicate: * p < 0.1, ** p < 0.05, *** 

p < 0.01. 
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D Modeling the Tax and Transfer System 

The tax and transfer system in the life cycle model of the household incorporates federal in-

come taxes, child tax credits, FICA taxes, the EITC, unemployment insurance, food stamps, 

Social Security retirement, SSDI, and SSI. To the extent it is feasible, each of these features 

follows its real program rules as of 1996. 

D.1 Disability Insurance Program 

Beneft payments through DI follow the true program rules for SSDI and SSI described in 

Section I. Individuals must explicitly choose to apply for DI. Applicants are admitted to DI 

with a probability depending on current health and age, consistent with the Vocational Grid 

used by examiners (see Chen and van der Klaauw 2008). While applying for or receiving 

benefts, individuals are subject to work constraints. Benefciaries may leave DI in two ways. 

The frst is voluntary, as individuals choose to return to work. The second is by being 

involuntarily removed from DI by reassessment. Reassessments occur with a probability 

based on one’s health status. The penalty for being removed from DI is that one cannot 

work and receives no DI benefts in the period of removal. 

The model of DI abstracts from reality in a handful of ways. First, DI applicants and 

benefciaries in my model are restricted from performing any work. In reality, workers may 

earn up to Substantial Gainful Activity (SGA), which was $700 per month in 2019. In 

practice, few DI benefciaries or applicants engage in work. I rationalize this constraint as 

the result of strategic behavior (e.g., working being viewed by examiners as a positive signal 

of health). 

Second, I follow Low and Pistaferri (2015) in making some concessions which greatly 

simplify the state space of the model. This includes simplifying DI payments, which are made 

based on the worker’s permanent wage rather than their true earnings history. The same 

simplifcation applies to Social Security retirement benefts in the model. It also includes 

simplifying DI eligibility; a reference person is eligible to apply for DI if he has worked for at 

least a year since his previous application. Ex-post, applicant reference persons in the model 

tend to satisfy the true, more extensive work history requirements for DI regardless. As in 

Low and Pistaferri (2015), SSI enters as an interaction between general welfare programs 

and DI receipt. SSI benefciaries receive $5,100 per year, reduced by spousal earnings. 

Third, I allow only the (male) reference persons in this model to apply for DI, not their 

(typically female) partners. This is mainly to avoid concerns arising from how I approximate 

eligibility with recent work history (since labor force attachment among these partners is 
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weaker). Though overall women take up DI almost as much as men, these partners in the 

PSID are less than half as likely to take up DI as reference persons, and joint take-up of DI 

among both reference persons and their partners is rare. 

Fourth, I approximate the uncertain and potentially lengthy application process. Eligible 

workers must choose to apply, which takes a full year (during which the applicant may not 

work). At the end of the application year, an allowance decision is realized. Benefciaries 

begin receiving payments in the following year, whereas disallowed applicants may return 

to work (before reapplying in the future, if they choose to do so). This is intended to 

approximate the fve month waiting period, alongside any necessary appeals to reach a fnal 

decision.10 In this model, choosing to apply for DI represents applying and committing to 

the potentially lengthy appeals process. 

Lastly, I abstract away from the health insurance aspect of work and DI receipt. In 

reality, health insurance is closely tied to both employment and marriage. DI receipt is an 

alternative mechanism by which individuals may acquire public health insurance through 

Medicare or Medicaid. Health insurance coverage may also be an important consideration 

for work-limited individuals, especially prior to the passage of the Afordable Care Act and 

the protections it provides nationally for pre-existing conditions. Limited data on health 

insurance coverage in the PSID precludes an adequate accounting of access to health insur-

ance coverage for workers. Examining the role of health insurance in the welfare value of 

DI is consequently beyond the scope of this study, as is the case for most work in the DI 

literature. 

D.2 Joint Tax and Transfer System 

Household income is subject to key features of the tax and transfer system: the EITC, 

federal income taxes, food stamps, unemployment insurance and Social Security retirement. 

Parameters of the tax and transfer system are set to their 1996 values. 

Transfers through the EITC are determined by household earned income, the maximum 

credit amount, phase-in rate, and phase-out rate which are all a function of the number of 

children in the household (consistent with real program rules). The earned income level at 

which EITC phase-out begins is a function of both marital status and the number of children 

in the household.11 

10About 30% of applicants are allowed onto DI within a year of applying. Another 30% are allowed within 
1 to 3 years of applying, with a right tail of applicants who remain in the process even longer (French and 
Song, 2014). 

11Maximum credit amounts were $347, $2,312, or$3,816 for 0, 1, or more than 1 child. Phase-in rates are 
7.65%, 34%, or 40% for the same. Phase-out rates were 7.65%, 15.98%, or 21.06%. Phase-out begins at 
$5,700 for households with no children or $12,500 for households with children. 
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Federal taxes imposed on pre-tax income also follow the true progressive tax schedules 

from 1996.12 Households take non-refundable standard deductions ($6,700 for married or 

$4,000 for a single flers), personal exemptions ($2,550 per person), and child tax credits ($400 

per child).13 Social security payments are subject to federal income taxes, with deductions 

depending on the household’s earned income. 

The above description of the tax system assumes that married couples fle jointly. The 

model restricts to less educated and relatively lower-earning households which would tend 

to beneft from joint fling (fling separately would disqualify households for the EITC). Em-

pirically, the large majority of married households fle jointly across the income distribution. 

Through the jointness of the tax system and the EITC, a worker’s net tax obligation is 

weakly decreasing in the labor force participation of their partner. 

Food stamps enter into the model as a key general safety net program, which households 

may utilize during both the working and retirement phases of the life cycle. Eligibility and 

cash benefts are modeled according to real program rules. Eligibility requires that gross 

household income falls below 130% of the Federal Poverty Level (FPL), and income net of 

deductions falls below 100% FPL. Deductions include a standard $1,608 deduction, a 20% 

deduction for earned income, and a $2,100 deduction per dependent child. Food stamp 

transfers to the household are increasing in the size of the household and reduced by 30% 

of household income net of deductions, including DI or retirement benefts or employment 

earnings of a spouse. 

Food stamps depart in the model depart from the true program in three ways. First, take-

up in the model is automatic among eligible households and households automatically satisfy 

any work or work training requirements. Second, means tests in the model are performed 

only on income and not on wealth.14 Third, food stamps in the model provides a cash 

transfer, rather than in-kind transfers.15 

Unemployment insurance (UI) is available during the working phase of life. It provides 

12For married households, the 1996 tax schedule consisted of marginal tax rates of 15%, 28%, 31%, 36%, 
and 39.6% beginning at $0, $40,100, $96,900, $147,700, and $263,750 respectively. 

13I assume that unmarried reference persons fle with single status rather than head of household status, 
and do not claim children for the purposes of the EITC. The reason for this is that most unmarried reference 
persons empirically have no children and would not qualify. Among the 28% of household-years in which 
unmarried reference persons are observed with children, 80% of households contain at least one other adult 
which renders unclear who may claim the child for head of household status. 

14In reality, food stamps includes restrictions on liquid wealth, but not on durables, housing, or pension 
wealth. The model only includes a single liquid asset. 

15As with liquid vs. illiquid assets, this model does not diferentiate between food and other consumption 
goods. Furthermore, see Hoynes and Schanzenbach (2009) for evidence that households treat food stamp 
transfers as equivalent to cash. 
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a cash transfer in the event of exogenous job destruction.16 Unemployment insurance rules 

in practice vary from state to state. Its role in this model is to dampen the consequences of 

job destruction. For this reason, I model unemployment insurance as a single cash payment 

equal to 25% of the previous year’s earnings (up to a limit). This roughly approximates the 

average 47% replacement rate reported by the Department of Labor’s Beneft Accuracy Mea-

surement survey, with benefts typically collectible for a maximum of two quarters. With job 

destruction causing a fxed year-long involuntary unemployment spell, unemployment insur-

ance has no moral hazard consequences in this model, except indirectly through interactions 

with long-term DI receipt. 

During the retirement phase of the life cycle, individuals cannot work but instead collect 

social security retirement benefts. Like SSDI, retirement beneft amounts are determined by 

the true formula, but based on the individual’s permanent wage rather than their realized 

past earnings. Though retirement benefts begin at the early Social Security retirement 

age (62), I allow individuals to collect their full retirement benefts without penalty. While 

spouses can in practice claim benefts based on the earnings of the reference person (or 

vice versa), I assume that all individuals claim benefts on the basis of their own individual 

earnings. 

E Details on the Solution of the Model 

To solve the model, I numerically evaluate value functions in each year of life, beginning in 

the fnal year and working backwards. The value function in period t is the sum of a utility 

fow and a continuation value: 

Vt(Xt, St) ≡ max U(C, L1, L2; Ht 
1 , Ht 

2) + βEVt+1(C, Xt, St) (3)
C 

where Xt ≡ (W 1,W 2, g, Job1, Job2,Mt, DIt 
1 , Ht 

1 , H2) denotes the household’s non-savings t t t t t 

state space and C ≡ (C, L1, L2, App) denotes household choices in period t. 17 The contin-

uation value EVt+1 integrates over the risks in the model, and depends on C through its 

efect on the household’s position in the state space in t + 1. All choices can afect savings in 

t + 1, while work and DI application choices also afect job opportunities and DI allowance 

in t + 1. With no bequest motive and exogenous death at age 73, EV73 ≡ 0. This household 

16voluntarily leaving work does not qualify one for UI, I assume this is observable in the model. 
17Note that the state variables of a spouse follow the household as latent characteristics when the household 

is unmarried. This allows shocks to accumulate for the household’s potential spouse, which will matter if 
the household gets married in the future. 
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optimization problem is subject to the constraints described in Section III. 

Taking as given a solution for Vt+1 over a discrete grid of on the period-(t +1) state space 

Xt+1 ×St+1, I solve numerically for Vt(Xt, St) at each value in a period-t grid Xt ×St. The grid 

for each year of life includes 10 points on the dimension of potential wages of the reference 

person, 5 points on the dimension of potential wages of the spouse, and 20 points on the 

dimension of savings. The grid includes all possible values of the remaining (truly discrete) 

dimensions of the state space. To solve numerically for Vt, I must frst approximate EVt+1. 

This requires evaluating Vt+1 at of-grid values of savings in t + 1 (St+1 ̸∈ St+1), which 

I numerically approximate using linear interpolation.18 Then, evaluating EVt+1 requires 

taking expectation over the various risks of the model: X 
EVt+1(C, X, S) ≡ P (Xt+1|C, X)Vt+1(Xt+1, St+1) (4) 

Xt+1 

To numerically approximate the integral over the two continuous risk margins (wages of the 

two household members), I use Gaussian quadrature. 

To describe the solution method in further detail, it is useful to separate retirement from 

the working years of life. 

E.1 Solution Algorithm in Retirement Years 

Consider the fnal year of life (age 72). Households cannot work in retirement, and the 

household exogenously dies next year meaning that EVt+1 ≡ 0. The value function in this 

year of life depends only on the utility fow, so the value function depends only on the 

utility fow and the household optimally consumes all of its retirement benefts and savings 

(C72 
∗ (X72, S72) = S72 + τ retire(W 1 

72,W72
2 )). Therefore, Equation 3 takes the form: 

[C∗ 1−γ 
72 exp(θ1 

′ H72
1 + θ2 

′ H72
2 )]

V72(X72, S72) = 
1 − γ 

For the preceding nine years of exogenous retirement t (63 ≤ t ≤ 71), households choose 

how much to consume versus leave for savings in the following year. Equation 3 consequently 

18St+1 may lie outside the convex hull of St+1 if household savings are higher (lower) than the maximum 
(minimum) value in St+1. I do not extrapolate above the highest point on the savings grid; the marginal 
value of additional savings above that point is therefore zero. Zero savings is always a point on St, so 
extrapolation below the lower bound of the grid is impossible. 
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takes the form: 

H1 H2 1−γ
[C exp(θ ′ + θ ′ )]1 t 2 tVt(Xt, St) ≡ max + βEVt+1(C, Xt, St)

C 1 − γ 

Note that in retirement, C is the only component of C chosen by households, and I solve 

for its optimal value Ct 
∗ numerically using the golden search algorithm. Doing this, how-

ever, requires approximating the continuation value EVt+1 for arbitrary choices C, This 

continuation value depends on C only through future savings, St+1: 

St+1(C, Xt, St) = R[St + τ retire(W 1 
t ,Wt 

2) − C] 

The continuation value also depends on household type, health, and marital status, which 

govern realization of next-period health and marital states. Individual potential wages which 

govern retirement benefts, are carried over from their values in period t. 19 Given a solution 

for Vt+1 over the grid St+1, EVt+1 can be numerically solved by linear interpolation over that 

grid. 

E.2 Solution Algorithm in Working Years 

Now consider the fnal year of working life (age 62). Households choose how much to con-

sume and whether or not to work (if not on DI or fred after age 61); maximizing over 

the choice vector C now requires more than simply maximizing over consumption.20 To 

solve for V62(X62, S62), I therefore frst solve the conditional welfare values and conditional 

optimal consumption for fxed employment decisions. For a particular set of these choices 

D ≡ (L1, L2, App), denote the year-t conditional value and policy functions Vt 
D(Xt, St) and 

Ct 
D(Xt, St) respectively. 

Given a particular set of discrete decisions D, the conditional continuation values EV63 
D 

are numerically approximated in the same way the continuation value EVt was approximated 

in retirement. The only diference is in how savings are determined. One must account for 

work decisions, unemployment insurance eligibility (encoded into L1 and L2 for brevity), and 

DI benefciary status: 

St+1(C, Xt, St) = R[St + τ(W 1,W 2, L1, L2, DIt) − C − F 1,M L1 − F 2 L2], t ≤ 62 (5)t t t,H1 t,H2 
tt 

19The grids Xt and Xt+1 are chosen so that interpolation over potential wages is not necessary in retirement. 
That is, Xt = Xt+1 when t is a retirement year. 

20The reference person may also choose to apply for DI, but they will receive social security benefts 
(which are identical in disability and retirement) next year regardless. They are therefore indiferent between 
applying for DI and simply remaining unemployed. 
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62

With that, we can numerically solve V D and CD for each D using the golden search algo-62 62 

rithm.21 I then pick the decisions D that maximizes household welfare, which determines 

C∗ (X62, S62) and V62(X62, S62). 

Now consider the earlier working years of the life cycle (23 ≤ t < 62). In these years, 

households make work and consumption decisions like they did at age 62. The reference 

person also faces non-trivial decisions of applying for DI (if eligible) or voluntarily leaving 

DI receipt at the end of period t (if receiving DI benefts in period t).22 These choices increase 

the number of conditional value functions Vt 
D and conditional consumption decisions Ct 

D 

to solve and from which to pick in fnding Ct 
∗(Xt, St) and Vt(Xt, St). The savings equation 

mapping states and choices into St+1 follows the expression in Equation 5. 

The household now faces several additional sources of uncertainty that afect the cal-

culation of EVt+1. Households take expectations over future job loss, DI benefciary status 

(applicants may be allowed onto DI and continued benefciaries may be removed) and shocks 

to potential wages. Accounting for the discrete sources of uncertainty is straightforward, but 

continuous uncertainty in wages must be accommodated in how I estimate EVt+1. I do this 

by Gaussian quadrature, for which Equation 4 is approximated as follows: X 
˜EVt+1(C, Xt, St) ≈ P (Wt+1|Wt)P (Zt+1|C, Zt)Vt+1(Xt+1, St+1) 

Xt+1∈Xt+1 

where Wt is the vector of potential wages in the household in year t and Zt are the 

remaining discrete components of the state space (so that Xt ≡ (Wt, Zt)), and whereP 
P̃ (Wt+1|Wt) = P P (Wt+1|Wt) . Note that P (W |Wt) ≠ 1 because we are sum-

P (W |Wt) W ∈Wt+1W ∈Wt+1 

ming wage densities over only a fnite set of future potential wages. As in each previous 

period of the life cycle, 

In contrast to the case of t ≥ 62 where P (Xt+1|C, Xt) depended on C only through the 

manner in which choices afected future savings, P (Xt+1|C, Xt) for t < 62 depends more 

broadly on links between C and Xt+1. One can only be allowed onto DI in t +1 if Appt = 1. 

On the other hand, one can only be involuntarily removed from DI and left unable to work 

in t + 1 if DIt = 1 and Appt = 0 (that is, the benefciary does not choose to submit an 

“application” to leave DI). Partner s can only be fred and collect unemployment insurance 

benefts in t + 1 if Ls
t = 1. 

21When I consider counterfactuals that include adding means tests to DI, I use a modifed search algorithm 
that checks whether the household is better of spending down its savings to qualify for DI. 

22The choice of voluntarily leaving DI so that one can choose to work in t + 1 is encoded into Appt if 
receiving DI benefts in period t. 
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After numerically approximating Vt 
D and Ct 

D for each D, we can fnd the policy function 

Ct 
∗(Xt, St) and the value function Vt(Xt, St) by picking the discrete choices that maximize 

household utility. This characterizes the procedure for solving Vt in each year of life until 

the frst age of life in the model, t = 23. 

F Indirect inference procedure 

F.1 Simulating households from the model 

Having solved for the policy functions and value functions over the life cycle (with a given set 

of parameter values), one can use the solved model to simulate out behaviors of households. 

This is an important step in the indirect inference procedure that is used to ft the model 

parameters to data. At the start of the life cycle, the household has zero savings and draws a 

type g and an initial marital status. In each period to follow, the process by which I simulate 

household behaviors and well-being is the same. Recall from Appendix E that each Vt 
D and 

each Ct 
D was solved over the grid of values Xt ×St. Given the simulated state values Xt and 

St, I linearly interpolate over the three continuous dimensions of the state space (potential 

wages and savings) to numerically approximate Vt 
D(Xt, St) based on the values at the grid 

points at which Vt 
D has been solved. I numerically approximate Ct 

D(Xt, St) in the same 

way, except that I frst transform consumption into log terms before interpolation. 

Of the choices available to the household, which are determined by Xt, I pick the D that 

maximizes expected household utility. This determines the employment and DI application 

decisions of the household, and it indirectly determines the household’s consumption decision 

Ct 
∗(Xt, St). These decisions along with the household’s current state variables are used to 

make a draw of the household’s state variables in the next year, Xt+1 and St+1. The process 

is then repeated for period t + 1. 

With the full life cycle simulated out for a household, I lastly simulate the sampling 

design of the PSID in order to account for its efects on empirical moments. To do this, 

I draw set of periods in which the household is observed, from the empirical distribution 

of periods in the life cycle at which households are observed in the PSID conditional on 

the household type g. I simulate out the sample of PSID households 10 times in this way, 

providing a total of 27,260 simulated households. I fnally construct the targeted moments 

from the simulated data, comparing them to their empirical values. 
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F.2 Simulated method of moments 

The previous sub-section describes how the model simulates household behavior for a given 

set of model parameters Θ. Let β̂(Θ) denote the simulated moments generated by the model 

with parameter Θ and β̂0 their empirically observed values, where the moments used are 

outlined in Section IV.D. I ft Θ by simulated method of moments, setting it so that β̂(Θ) 

closely matches to β̂0 according to the criterion: 

min(β̂0 − β̂(Θ)) ′ Σ−1(β̂0 − β̂(Θ)) (6)
Θ 

where Σ−1 is a weighting matrix. Following Autor, Kostøl, Mogstad and Setzler (2019) and 

Blundell, Costa-Dias, Meghir and Shaw (2016), the weighting matrix I use is the inverse 

of the diagonal matrix of the empirical standard deviations for each moment. This choice 

is motivated by evidence from Altonji and Segal (1996) that the asymptotically efcient 

weighting matrix has poor small-sample properties. 

To numerically solve this problem, I use a modifed version of the particle swarm algorithm 

in the “psoptim” function published in version 1.0 of the psoptim R package (Ciupke, 2016). 

My modifcation to the algorithm introduces multi-threading, allowing for the particles to be 

evaluated in parallel. Solving and simulating of the model for a given set of parameter values, 

coded in C++, is also multi-threaded. This setup allows for the particles in the particle 

swarm to be distributed to diferent multicore machines, which then use the available cores 

on each machine to solve and simulate the model in parallel. I use 20 particles to search 

the parameter space. Once Θ̂ has been found, I compute standard errors on the parameters 

using the formula provided by Gourieroux, Monfort and Renault (1993). This procedure 

treats as fxed the parameters of the model that are not estimated by SMM. 

G Simulating Potential Welfare Benefts 

As an exogenous shifter of the propensity to work, I construct a measure consistent with the 

measure used by Low and Pistaferri (2015). This is a measure of potential welfare benefts 

in the event that a reference person works an average of 20 hours per week at the federal 

minimum wage, with no other earned income in the household. This measure is constructed 

using safety net programs which experience reforms over time, and some of which vary 

across states as well. The programs included in this measure are: the EITC (including 

state supplements), food stamp payments, AFDC/TANF benefts administered by states, 
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and unemployment insurance benefts administered by states.23 

= ZEIT C + ZAF DC ZT ANF + ZFS + ZUI Zit it it it it it 

The EITC payments are a kinked function of gross earned income wt, which depends on t 

through the federal minimum wage: 

ZEIT C = τ 1 1{0 < wt ≤ k1}+τ 1k11{k1 < wt ≤ k2}+(τ 1k1 −τ 2(wt − k2))1{k2 < wt < k3}it itwt t it t t t it t it t t t 

The parameters kt 
1, kt 

2 , and kt 
3 are kinks in the EITC formula determined by federal rules 

and which vary from year to year. The parameters τ 1 and τ 2 are the phase-in and phase-it it 

out rates for EITC payments respectively. They vary across households i through both 

the number of dependent children in the household and state of residence, as many states 

supplement the federal EITC payment. Both federal phase-in and phase-out rates, as well 

as state supplements, vary over time. I follow Low and Pistaferri (2015) in disallowing 

EITC payments from households belonging to demographic groups (based on family size, 

education, state of residence, age, and calendar year) with average assets that exceed EITC 

limits.24 

Prior to 1996, AFDC payments are determined as a share rNS of the state-determined s(i) 

need standard (NSit, varying over states, time, and family size), reduced by countable income 
AF DC (y ) according to a state-specifc rate ry Payments are also subject to an upper limitit s(i). 

MAF DC 
it which depends on state and family size, and varies over time. 

ZAF DC = min{max{0, r NS NSit − ryy AF DC },MAF DC }it t t it it 

AF DC Countable income yit represents earned household income net of deductions. Those 

deductions include a $90 fat deduction, in addition to a $30 deduction for the frst year of 

beneft receipt and a deduction equal to 1/3 of earned income for the frst 4 months on a 

job. For the purpose of simulated benefts, a worker is always assumed to be on the frst 

year of their job. Consistent with real program rules, benefts are 0 for households with no 

children, gross income above 185 percent of the need standard, or countable income above 

100 percent of the need standard. AFDC benefts are only non-zero prior to welfare reform 

23The federal minimum wage enters the computation of these benefts, as each of them depends on earned 
income. 

24Historical federal EITC parameters are taken from Congressional Research Service reports. Historical 
state EITC parameters are taken from NBER TAXSIM documentation. 
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in 1996. 

TANF replaces AFDC after 1996 welfare reform. TANF payments are equal to some 

maximum Mit
T ANF which depends on state of residence, family size, and year. This amount 

T ANF is reduced by earned income net of a state-specifc deduction formula (yit ). Households 

earning above an income limit (varying by state and family size, and over time) are ineligible 

for TANF payments. 

ZT ANF = max{0,MT ANF − y T ANF }it it it 

Food stamp benefts are equal to a maximum amount varying by year and family size 

(MFS FS ), which is reduced by $0.30 for each $1.00 of family income net of deductions (y ).it it 

Family income includes earned income, as well as other transfer payments. Deductions 

include a standard deduction, and deductions for: earned income (20%), dependent care, 

medical costs, child support payments, and excess shelter expenses. The excess shelter 

deduction is equal to any rent payments over 50% of family income net of other deductions 

and subject to a limit which varies over time. The standard deduction and dependent care 

deduction vary over time. Following Low and Pistaferri (2015), I set dependent care and 

medical deductions to zero because information on these expenses is unavailable prior to 

1999. Child support and rent payments are set at average values within demographic cells 

(based on family size, education, state of residence, age, and calendar year). 

ZFS = max{10,MFS − 0.3y FS }it it it 

For unemployment insurance, I follow Low and Pistaferri (2015) in assuming full coverage 

and receipt of payments for 26 weeks. UI pays a minimum amount mUI , up to a maximum s(i)t 

amount MUI which varies across state of residence s(i) and time. Payments are based on s(i)t 
UI UI a replacement rate r for reference earnings y . Additionally, some states provide an s(i)t s(i)t 

allowance for dependents, denoted bit, which may vary over time. The defnition of reference 

earnings ys(i)t vary across states and over time.25 The replacement rate rUI likewise varies s(i)t 

over states, and within states, over time. 

ZUI UI UI UI 
it = max{min{rs(i)ty ,MUI },ms(i)t} + bits(i)t s(i)t 

25More than half of states now base payments on a worker’s highest quarter of earnings, converted to 
average weekly earnings. The period over which earnings are taken is most often the frst four of the last 
fve completed quarters prior to the fling of a claim. State parameters are taken from reports of the US 
Department of Labor. 
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H Selection Correction in the Wage Equation 

The expression for the selection correction is motivated by distributional assumption on 

unobserved errors in the wage equation, based on the standard Roy model. Work decisions 

and the log wage process are respectively defned as follows: 

′ ′ ′ Ls =1{αs Zs As Hs 
it 0 it + α1 

s 
it + αs 

2 it + kg
s 
(i) + νit

s > 0} 
′ ′ ln Wit

s =β1 
s As

it + β2 
s Hit

s + fg
s 
(i) + ωit

s + ϵit
s X 

ωs =ωs ξs Γℓν
s = it it−1 + ξit

s , it it−ℓ + ηit
s 

ℓ 

νit
s ∼N(0, 1)! !! ! !! 

ϵ1 (σ1)2 θϵ ξ1 (σ1)2 θξσ
1σ2 

it ϵ it ξ ξ ξ∼N 0, , ∼ N 0, 
ϵ2 (σ2 ξ2 σ2 )2θϵ ϵ )

2 θξσ
1 (σ2 

it it ξ ξ ξ 

The unobservable terms (ϵ1 
it, ϵ

2 
it) are interpreted as measurement error. They are nor-

mally distributed and strictly exogenous with mean zero, variance (σϵ
s)2 , and inter-partner 

correlation θϵ. The terms ωit
s are also unobservable, and follow a random walk. 

The innovations in the random walk are denoted ξit
s , and are drawn from a multivariate 

normal distribution, with variances (σξ 
1)2 and (σξ 

2)2 , and inter-partner correlation θξ. The 

stated structure allows for fexible correlations in some important ways. It allows for indi-

viduals to diferently select into work as a function of their type, through the term kg
s . The 

innovations of partner s may be correlated with past, contemporaneous, and future shocks 

to preferences of work for partner s (νit
s ) according to the correlation parameters Γℓ. This 

allows for the classic selection problem, whereby shocks to potential earnings may afect 

one’s decision to work. However, the innovations of partner s may not be correlated with 

the shocks to work preferences of the other partner. 

The structure also imposes restrictions on the joint selection problem of spouses. It rules 

out the possibility that shocks to preferences for work, νit
s , are correlated across partners. It 

also implies that innovations to one’s wage do not afect selection into work for one’s partner, 

hence why ξit
s can be expressed as a function of only νi

s and not both νi 
1 and νi 

2 . The term 

ηit
s represents variation in wages which is uncorrelated with one’s own work preferences by 

construction. The specifcation of ξit
s and νs together imply that ηit 

1 and η2 are jointly it it 

normally distributed with a correlation that depends on θξ. 
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H.1 Estimation 

The model for work is estimated for both partners using a probit regression. The main 

coefcients are presented in Appendix Table H.1. I estimate parameters of the wage process 

by taking frst diferences, which eliminates the group efects f g
s 
(i) and accumulated values 

of the random walk error term. To accommodate the movement from annual to biannual 

surveying in 1997, I take diferences over p periods p ∈ {1, 2}: 

p−1X 
′ ′ ∆p ln Wit

s = β1 
s ∆pAs

it + β2 
s ∆pHit

s + ξit
s 
−j +∆

pϵsit 
j=0 

′ Zs ′ As ′ HsAn individual chooses to work only when νs > −αs − αs − αs − ks ≡ −hs 
it 0 it 1 it 2 it g(i) it. 

Selection in the wage equation enters through the ξit
s 
−j terms. 

′ ′ ∆pAs ∆pHsE[∆p ln Wit
s |Lit = 1, Lit−p = 1] =β1 

s 
it + β2 

s 
it 

p−1X 
+ E[ξit

s 
−j |νits > −hit

s , νit
s 
−p > −hit

s 
−p] 

j=0 

′ ′ =βs ∆pAs ∆pHs 
1 it + β2 

s 
it 

p−1X 
+ E[σξ

sρsj νit
s + σξ

sρsj−pνit
s 
−p|νits > −hs

it, νit
s 
−p > −hs

it−p] 
j=0 

′ ′ =βs ∆pAs ∆pHs 
1 it + β2 

s 
it 

p−1X 
+ σξ

sρj
sλs

it + σξ
sρsj−pλ

s
it−p (7) 

j=0 

ϕ(hs )
where λs

it = it is the inverse Mills’ ratio and ρsℓ is the correlation between the shock to
Φ(hs )it 

preferences for work and the ℓth lag (or lead if k < 0) of the permanent wage shock.26 

The wage growth parameters are estimated consistently by including estimates of λs
it and 

λs
it−p (derived from the model for the frst stage decision to work) as covariates on the right 

hand side of the log wage growth regression: 

p−1X 
′ ′ ∆p ln Wit

s = β1 
s ∆pAit

s + β2 
s ∆pHit

s + α1 
j λ̂ 

it
s + αj 

2λ̂
 
it
s 
−p + residualit (8) 

j=0 

26With an instrument used to estimate the frst stage decision to work, identifcation of the work and wage 
system does not rely on the distributional assumption of normality. The selection expression can be viewed 
as a non-parametric approximation of a true selection term in the case that the distributional assumptions 
are violated. 
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For the (male) reference persons who have high labor force participation, there is little room 

for selection to introduce bias into the wage regressions. For the (female) partners though, 

labor force participation is lower and the potential for selection is greater. 

H.2 Estimation of Productive Fixed Efects 

Given consistent estimators of the wage growth parameters as described previosuly, consider 

the expected residual log wage for partner s of household i: 

E[^ 
it|i, Lit = 1] = it β1 

s As − ˆ 
′ 
Lit

s |i, Lit = 1] = f s 
it + ϵit

s |i, Lit = 1]ln W s E[ln W s − ˆ 
′ 

it β2 g(i) + E[ωs 

tP 
= f s + E[ξs |i, Lit = 1]g(i) it−ℓ 

ℓ=0 
tX 

+ λs ρs = f s σs 
g(i) it ξ ℓ | ℓ=0{z } 

bias 

The second equality uses that productive type efects are constant conditional on i. The 

second line uses the exogeneity of ϵit and the recursive defnition of ωit. The fnal equality 

provides an expression for the bias term arising from selection in ^ 
it.ln W s 

I account for selection bias in the household average of ln̂W s by subtracting α̂0λ̂s fromit 1 it 

it, which is an estimate for σsρs 
0λ

s This is only part of the full bias term, but it is the largest ξ it. 

of the components if shocks to work preferences are more correlated with contemporaneous 

shocks to wages than shocks to wages in past years. 

H.3 Estimation of Wage Variance 

As described above, the two partners draw their innovations for the wage equation from a 

joint normal distribution, allowing for a correlation (θξ) in contemporaneous productivity 

shocks in the household. This distribution has the following variance-covariance matrix. " # 
(σ1)2 θξσ

1σ2 
ξ ξ ξΣ ≡ 

θξσ
1σ2 (σ2)2 
ξ ξ ξ 

Estimation of the three parameters defning Σ, and of the covariance matrix of the mea-

surement error process, is based on the p-period diference of residual log wages (p ∈ {1, 2}). 
That observed variable is defned in Equation 10 of the main text, and its mean is an esti-

mator for ∆p(ωs 
it).it + ϵs 

Given the assumptions on ϵs 
it, and νs stated at the beginning of this section, theit, ξ
s 

it 

variance-covariance parameters are estimated alongside several nuisance parameters by gen-

eralized method of moments. The system used in GMM includes the second order moment, 
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frst order moment and autocovariance ∆p ̂  
it. These respectively take the form:ln W s 

! 
p−1 pX X 

2 p − hs λs (ρs)2 − hs λs (ρs )2E[(∆p(ωit
s + ϵsit))

2|Ls
i,(t−p,t) = 1] = σξ

s 
it it j it−p it−p −j 

j=0 j=1! 
p−1X 

2 ρsρs λs λs+ 2σs 
ξ j j−p it it−p 

j=0  
p−1 p−1XX 

2  
λs λs+ σξ

s  (ρj
sλs

it + ρsj−p it−p)(ρℓ
sλs

it + ρℓ
s 
−p it−p) 

j=0 ℓ=0 
ℓ̸=j 

+ 2σϵ
s2 

p−1X 
σs λsE[∆p(ωit

s + ϵsit)|Ls
i,(t−p,t) = 1] = ξ ρ

s
j λit

s + σξ
sρj

s 
−p it−p 

j=0 

+ ϵs )Ls 2E[∆p(ωit
s + ϵsit)∆

r(ωit
s 
−p it−p i,(t−p,t) = 1] = −σϵ

s 

The vector Ls contains indicators for work of partner s of household i in periods t − pi,(t−p,t) 

and t. 27 These three equations along with instruments derived from variation in simulated 

welfare benefts are sufcient to pin down the variance of the wage innovations and the 

variance of the noise terms, as in Low and Pistaferri (2015). 

In order to pin down the intra-household correlation in wage innovations and in measure-

ment errors (the parameters θξ and θϵ), the above system of equations is augmented with a 

fnal set of equations: the intra-household correlation in ∆p ̂  
it:ln W s 

" ! ! # 
p−1 p−1X X 

(1,2) (1,2)
ξ1 ξ2E[∆p(ωit 

1 + ϵ1 
it)∆

p(ωit 
2 + ϵit 

2 )|L(t−p,t) = 1] = E it−j it−j |L(t−p,t) 
j=0 j=0 

+ E[ϵ1 
itϵ
2 
it + ϵ1 

it−pϵ
2 
it−p] ! ! 

p−1 p−1X X 
ρ1λ1 λ1 ρ2λ2 λ2 = j it + ρj 

1 
−p it−p j it + ρj 

2 
−p it−p 

j=0 j=0 

+ pσ1σ2θξ + 2σ
1σ2θϵξ ξ ϵ ϵ 

(1,2)
where L is a vector containing indicators for work of both partners in household i in(t,t−p) 

both periods t − p and t. 

27Note that for some random variable X, E[X|Ls 
(t−p,t) = 1] ≡ E[X|νits > −hit

s , νit
s 
−p > −hs

it−p] 
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Table H.1: Work probit model parameters 

Head Partner

Severe Dis. -1.387**
(0.560)

Mod Dis. -0.954* -2.054***
(0.498) (0.410)

Age 0.130*** 0.119***
(0.017) (0.016)

Age2/100 -0.198*** -0.168***
(0.019) (0.020)

Married 0.275***
(0.059)

f1 -1.046** 0.587
(0.449) (0.405)

f2 0.174 0.687*
(0.451) (0.391)

f3 -0.006 0.638
(0.454) (0.389)

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors (in parentheses) are clustered at the household level. 
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