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Abstract

We evaluate social insurance programs for disabled workers in an equilibrium model,
accounting for firm-side responses in the labor market. We develop a frictional labor
market screening model where firms post a contract consisting of wage and job amenity,
and workers with different levels of disability make labor supply decisions. To study
the empirical relevance of labor market screening in the U.S., we first examine which
job amenities are used to screen workers. By using policy variations on hiring subsidies
for the disabled, we show suggestive evidence that firms use the option to reduce work
hours to avoid hiring disabled workers. We then estimate our equilibrium model via
indirect inference exploiting the policy variations. Using the estimated model, we
explore the optimal mix of disability insurance (DI) and firm subsidies for hiring the
disabled. Our findings suggest an important role of firm subsidies in improving welfare.
These subsidies encourage firms to provide more job amenities, attracting disabled
workers to the labor market, thereby mitigating the labor supply disincentives of DI.
Finally, we show that the presence of a firm’s screening incentives significantly affect
the effectiveness of the policies: the optimal level of DI should be higher to ameliorate
contract distortions caused by the firm’s screening activities.
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1 Introduction

Most advanced countries implement various social insurance programs to support individuals
with disabilities. First of all, there are large-scale public disability insurance (DI) programs,
which provide income supports to disabled individuals who cannot work much[f] Second,
there are employment protection policies for the disabled, such as the Americans with Dis-
abilities Act (ADA) and the Work Opportunity Tax Credit (WOTC) in the U.S. These
policies aim to provide more job opportunities to the disabled by prohibiting firms from
discriminating against workers based on disability and giving tax credits to firms hiring the
disabled. The key difference between these policies is whether the government provides sup-
port to the disabled outside or inside the labor market. DI provides insurance to individuals
outside labor markets, while employment protection policies insure the disabled within the
labor markets. There have been a number of active policy debates on how to choose this
balance Pl

Because these policy interventions directly affect both workers and firms, understanding
their equilibrium labor market effects is essential to evaluating the efficacy of these social
insurance programs. Although there has been extensive literature investigating the impact
of the DI program on individual labor supply and welfare, only a handful of studies have
investigated the response of firms to either labor supply side or labor demand side policies.
Acemoglu and Angrist| (2001)) argue that the introduction of the ADA substantially raised the
cost of hiring disabled workers, lowering the labor demand for these workers. Thus, firms have
incentives to screen (or avoid hiring) possibly costly disabled workers. However, to date, little
is known about whether and how firms screen disabled workers when they cannot explicitly
discriminate against workers based on their disability statuses. Although it is possible for
firms to screen disabled workers in many different ways, finding the major screening tool is a
crucial step in evaluating the social cost of labor market screening. More importantly, there
have been few studies analyzing how the government should design subsidies for the disabled
when firms’ incentives for recruiting disabled workers are endogenously adjusted. Although
additional spending on DI or employment (or wage) subsidies may distort employment levels,
it may, at the same time, reduce labor market inefficiencies created to screen out disabled
workers.

In this paper, we study the efficient subsidy design for the disabled, incorporating the

Tn 2016, the U.S. government paid $220 billion to insure nearly nine million disabled people through
public disability insurance, and the size of this program has been growing substantially in the last several
decades.

2For example, Autor and Duggan| (2010) discuss the need for shifting the government spending toward
employment protection policies, by proposing a private disability insurance program, which assists firms in
accommodating disabled workers.



firms’ incentives to screen workers with different disability statuses. We develop an equilib-
rium screening model of the labor market with heterogeneous workers, in which job ameni-
ties are used to screen workers. We then empirically examine the quantitative relevance of
screening for evaluating and designing policies. Toward that goal, we first examine which
job amenity is used for screening by exploiting policy variations that differentially affect
firms’ profits from recruiting disabled workers relative to non-disabled workers. Then, we
structurally estimate the equilibrium model, utilizing the policy variation for identification.
Using the estimated model, we quantitatively analyze the optimal combination of disability
insurance and hiring subsidies for the disabled.

Our model builds on labor market screening models such as|Akerlof (1976)),|Guerrieri et al.
(2010), and [Stantcheval (2014). In the model, there is a continuum of workers with different
disability statuses and with different observed skill levels. A worker’s disability status affects
his productivity, disutility from work, and preference on job characteristics that consist of
wages and job amenities (non-wage benefits). Workers optimally choose their job search
activities by deciding whether to search for a job (i.e., the labor force participation decision
is endogenous) and what type of job to search for (i.e., the search process is directed). There
is also a continuum of firms that decide to recruit workers. They choose wage and non-
wage benefits to maximize their profits. We assume that these contracts cannot explicitly
depend on the worker’s disability status, consistent with the U.S. regulatory structure (like
the ADA), although they can still depend on the observed skill levels. As a result, firms may
adjust their contracts to screen workers with different degrees of disability in equilibrium.
Lastly, the government in the economy implements policies, but it is not able to perfectly
verify the disability status of the worker. Thus, the policies, when implemented, are only
imperfectly risk-adjusted.

Following |Guerrieri et al.| (2010), we introduce a labor market search friction, which leads
to the following two desirable features. First, employment rates are determined endogenously
in equilibrium, which differs from standard frictionless screening models with full employment
among all workers. This feature is necessary because the policy instruments explicitly depend
on employment statuses and they directly influence the decisions of both workers and firms.
Second, we can guarantee the existence and the uniqueness of equilibrium, which may not be
guaranteed in frictionless screening models. Within this framework, we explicitly introduce
the key features of disability insurance and employment subsidies: the former affects the
worker’s value of non-employment and the latter affects the firms’ profits and workers’ value
from work.

This framework provides several new insights into understanding disability policy de-

signs in an equilibrium context. First, both DI and employment subsidies can be important



policies to achieve redistribution (or insurance) between people with different disability (or
disability risks) and employment statuses. While DI provides income insurance for individ-
uals who cannot work, employment subsidies for disabled workers can smooth the value of
employment across workers with different disability statuses. Second, it naturally links the
degree of inefficiency in job amenities, arising due to screening incentives, with the labor force
participation decisions of disabled workers. Firms in the model offer an inefficiently small
amount of job amenities to non-disabled workers, to discourage disabled workers from ap-
plying to the job (screen disabled workers). However, such an incentive depends on whether
those disabled workers prefer working to staying out of the labor force. If the disabled
people do not participate in the labor market, firms no longer need to screen disabled work-
ers, reducing contract inefficiencies of non-disabled workers. This dependence of screening
incentives on labor force participation margin creates room for the government to jointly
choose DI and various firm subsidies to improve efficiency in the labor market allocation.
Third, by introducing additional skill heterogeneity among workers, the model characterizes
rich predictions in screening distortions: the degree of contract distortion may substantially
differ by workers with different observed skill types.

Next, we empirically implement our model to study the importance of labor market
screening for evaluating the policy effects and optimally designing them. To do so, we first
need to examine which job amenity is used for screening disabled Workersﬂ The Health
and Retirement Study (HRS) data provides information on various job amenities that are
applicable to all workers. To show that an amenity is used as a screening tool, one must
show that (i) workers with different disability statuses have heterogeneous preferences on the
job amenity and (ii) firms’ choice of job amenity is responsive to the differential profitability
from recruiting workers with different disability statuses. After categorizing workers into
severely disabled, moderately disabled, and non-disabled Workersﬁ we observe that workers
who are less healthy tend to select into jobs with the option to reduce hours, which is
consistent with the heterogeneous worker preferencesﬂ Then, we show empirical evidence
that firms might be screening these workers using that job amenity (option to reduce hours).
This result is established by exploiting the Amendment of the WOTC in 2004ﬁ and the

3Since the passage of the ADA, which mandates the provision of reasonable accommodations, it has
become difficult for firms to explicitly discriminate against workers by choosing different levels of accommo-
dations (e.g., not providing physical equipment to support the disabled). However, firms are exempt from
providing accommodations if it creates an undue hardship to firms or if workers cannot perform the essential
function of a job. These amenities include the option to reduce work hours or sick leaves.

4We construct three disability status categories based on the binary work limitation information and
self-reported health status (five categories from excellent to poor).

°In a related context, [Ameriks et al. (2017) also show empirically that work incentives of older workers
depend on whether the job offers flexible working hours.

6The WOTC provides subsidies to firms employing workers in a targeted group. In 2004, the eligibility



ADA Amendments Act of 2009 as policy variations affecting firms’ profitability from hiring
workers with different disability statuses.

With the empirical analysis, we are able to map the job amenity variable in the model to
the fraction of workers with the option to reduce hours in the data. The next identification
challenge in estimation is in that the degree of labor market screening is endogenously
determined in equilibrium, affected by both the labor supply (resource cost of providing the
amenity benefit) and labor demand side (worker’s utility from job amenities) parameters. To
separately identify these parameters, we exploit the effects of the WOTC Amendment, which
mainly affected the labor demand side parameters. We then estimate our model through
an indirect inference procedure. Based on our estimates, the inefficiencies in job amenities
due to firms’ screening can be sizable: for example, we find that the fraction of moderately
disabled and non-disabled workers with the option to reduce work hours can be 3% and 22%
lower, respectively, relative to under the economy without screening.

With the estimated model, we conduct counterfactual analyses using the combination
of two policy instruments—generosity of disability insurance and firm subsidies towards
costs of job amenities—to evaluate their equilibrium and welfare impactsﬁ We first show
that introducing an amenity subsidy increases the provision of amenities, attracting more
individuals to work. This effect is most pronounced for severely disabled workers, who
have higher preferences for job amenities.ﬂ However, in the presence of generous DI, an
amenity subsidy may not be sufficient to encourage work. Second, which is novel in our
framework, these policies impact the distortions generated by firms’ screening incentives.
While both policies affect the equilibrium contract distortions, their mechanisms are distinct
from each other. With a high amenity subsidy, severely disabled workers find their labor
market attractive, lowering the incentive to enter healthier workers’ labor markets. On the
other hand, if DI is generous, severely disabled workers find the outside option attractive,
and their dropping out of the labor force lowers the firms’ need for screening. These results
highlight important interdependence of each policy instrument due to the labor market
equilibrium adjustment.

We then examine the optimal combination of generosity of disability insurance and firm

subsidies towards costs of job amenities that maximizes the utilitarian social welfare subject

of qualified disability groups substantially expanded. The detail is discussed in Section

TADA was amended in 2008 to substantially increase eligible disabled workers who are subject to the
ADA requirements. The detail is discussed in Section

8Under all counterfactual policy reforms, we ensure budget-neutrality (to the benchmark economy) using
a proportional wage tax.

9This is further intensified by the government’s imperfect verifiability of a worker’s disability status:
firms hiring a severely disabled worker are more likely to receive the subsidies than those hiring a moderately
disabled or a non-disabled worker.



to the government’s budget balance condition. We find that introducing a job amenity
subsidy is effective in increasing welfare in the aggregate, and for workers of all health
statuses, whereas a generous DI benefits disabled workers at the expense of non-disabled
workers. Further, the optimal generosity of DI is higher when the government provides
amenity subsidies, as the labor supply disincentive effects of DI can be mitigated by the use
of amenity subsidies. Lastly, in order to isolate the effects of screening on optimal policies,
we conduct counterfactual analysis in the absence of firms’ screening incentives (by assuming
that firms can write health-dependent contracts). Because both DI and amenity subsidies
are able to ameliorate contract distortions in the screening economy, we find that the optimal
DI benefit may be higher in the screening economy than in the no-screening economy. We
thus emphasize the importance of incorporating the firms’ screening incentives into optimal

policy design analyses.

Related Literature. First of all, this paper contributes to the literature in disability in-
surance and labor market policies targeted at disabled workers. There has been extensive
literature that focuses on measuring the labor supply effects of disability insurance, early
contributions of which are summarized in Bound and Burkhauser| (1999)). Although this
literature has made substantial progress by utilizing rich worker-side data with cutting-edge
empirical techniques (including |[French and Song), 2014), there are still a limited amount of
studies investigating the labor demand side responses and equilibrium labor market impli-
cations. Acemoglu and Angrist| (2001) examine the impact of ADA on employment rate by
focusing on the labor demand channel. More recently, Michaud and Wiczer (2018) argue
that more generous DI can improve the labor market allocations by inducing workers to work
at risky occupations. To the best of our knowledge, this paper is the first paper providing
a formal analysis of joint designs of disability policies in an equilibrium labor market con-
text. We substantially expand the scope of analysis by incorporating intensive and extensive
labor supply margins; by explicitly characterizing firms’ decisions to create job positions
using a richer employment contract space; and by incorporating firms’ screening incentives
motivated by labor market regulations. Within this framework, we show that accounting
for labor demand side responses to screening incentives is crucial to determine the optimal
structure of policies for the disabled.

More broadly, our paper contributes to the literature analyzing screening problems in
the labor market. A pioneering work in this literature is |Akerlofl (1976|), who shows that
there are distortions in employment contracts if firms cannot offer contracts contingent on
worker types. More recently, (Guerrieri et al.| (2010) develop a general screening framework

with search frictions. Theoretically, our framework extends theirs by endogenizing the labor



force participation (extensive job search margin) of workers and allowing the value of being
non-employed (the outside option of workers) to be heterogeneous. With this structure, the
model is able to capture how firms’ screening incentives are affected by workers’” labor supply
decisions. More importantly, our contribution is mainly empirical, whereas this literature
has been largely theoretical. Specifically, we apply the labor market screening framework
to the context of disability, empirically estimate the model, and consider the optimal policy
design in this contextm

Finally, our paper is related to the public finance literature investigating the optimal
disability insurance (e.g., Diamond and Sheshinski, [1995; and Golosov and Tsyvinski, [2006]).
The main departure of our paper from these papers is that we consider labor demand side
incentives. Conceptually, our exercise is most closely related to Stantcheval (2014), who the-
oretically studies the optimal income taxation in an Akerlof| (1976]) labor market screening
model. One of the important insights from the paper is that the optimal structure cannot
be summarized by reduced-form sufficient statistics, mainly because it depends on the en-
dogenous responses of the market equilibrium. Thus, in order to quantitatively characterize
the optimal policy design, specifying and credibly recovering the full structure of the model
is a crucial step, which we implement in this paper. Our choice of policy instruments, i.e.,
subsidies that are dependent on employment status, is also related to |Golosov et al.| (2013)),
which studies the optimal social insurance design in a frictional labor market model; this

paper is distinct from theirs in the sources of information friction.

In the next section, we present a search-frictional labor market model with screening.
Then, we discuss the data that we use in Section [3] Our procedures detailing the empirical
implementation of the model to be mapped to the U.S. economy are contained in Section [4]
which first discusses how we map the amenity variable in the model to the data and how we
identify and estimate the full model. We use the estimated model to conduct quantitative
policy analysis in Section [, where we first analyze the equilibrium impacts of the policies,

then discuss implications for designing optimal policies. We conclude in Section [6]

19Davoodalhosseini| (2015) theoretically studies the efficiency property of the directed search equilibrium
with adverse selection and the optimal sales tax in the framework. Recently, Lester et al.| (2017)) propose
a tractable framework that incorporates the screening problem into a random search model. Relative to
theirs, one advantage of the current framework is that it endogenizes the employment rate and allows its
dependence on firms’ labor demand. This feature will be crucial in our application where we evaluate the
impact of disability policies on equilibrium employment rate.



2 An Equilibrium Labor Market Model with Screening

This section develops an equilibrium labor market model. Our model is an extension of
Guerrieri et al.| (2010), which studies a search-frictional equilibrium model with asymmetric

information.

2.1 Model Environment

Workers. Labor market is populated by a continuum of workers and firms. There is a
measure one of workers who value consumption and leisure. Workers are heterogeneous in
their health statuses, which we denote by h € H = {1,2,--- , H} and their observed skill
types x € X. The share of each type i = (h,z) € Z is denoted by m; > 0, with >, m; = 1.
Given the menu of employment contracts offered, workers decide whether to look for a job
(extensive margin) and which job to apply for (intensive margin).

Each employed worker produces f, ., and we assume that healthier individuals produce
(weakly) more than less healthy individuals so that fii1, > fhn.. In the model, f, . repre-
sents the net productivity of a worker. Thus, the heterogeneity in f; , in terms of h might
be either due to productivity differences driven by health status, or due to the expected
accommodation costs which vary with A~ mandated under the ADA.

The workers’ preferences are represented by the utility function

Un.x (¢,a) = u(c) — ¢ (h,a) I(employed)
= u(c) — (m — Bre (a)) I(employed),

where ¢ denotes consumption and 1, — B¢ (a) captures the disutility from work with a, the
amount of job amenities provided by the firm[/T] The worker derives utility from consumption
through wu(c), which is strictly increasing (v’ > 0) and concave (u” < 0). The disutility
from work consists of type-dependent fixed utility cost 7y, and utility from job amenities
Bre (a). The job amenities increase utility from work (or lowers disutility from work) through
function ¢ (a), which is strictly increasing (¢’ > 0), strictly concave (¢” < 0), and satisfies
lim, 0 ¢’ (@) = oo and lim, o ¢’ (@) = 0. Furthermore, the type-specific preference is
represented by [, where we assume (5, > 541, so that unhealthy (low type) workers value

a more than their healthier (high type) counterparts.H Workers pay taxes on wages, so that

1n our theoretical model, we consider job amenity a as a continuous variable with support R. In our
empirical specification, we consider it as the probability that firms offer a job amenity, so that it is restricted
over the interval [0, 1].

12We only model health-specific preference heterogeneity. We could add heterogeneity in preferences
driven by other characteristics. However, if this multi-dimensional heterogeneity leads to violation of as-



¢ = w — 7 (w), where 7 (w) represents a tax (or subsidy) function. If an individual does
not work, his consumption consists of home production b and disability insurance amount d
from the government, which is awarded probabilistically (we discuss this further below). We

denote the utility from not working as U}, (b, d).

Firms. There is a continuum of ex-ante homogeneous, risk-neutral firms that have a pro-
duction technology translating a type-(h, z) worker into output f3 . To hire a worker, a firm
posts a contract by paying x. A contract consists of wage w and job amenity a. Firms can
observe worker’s skill  and are allowed to post contracts based on it. However, the contract
cannot be contingent on a worker’s health type h, either due to information friction (h is
unobservable), or as they are prohibited from doing so under the ADA regulationH When
a worker type i = (h,z) is hired, the firm’s payoff is v; (w,a) = f; —w — C (a), where C (a)
denotes the (net) cost of providing job amenities. The cost function is assumed to be strictly
increasing (C' > 0) and convex (C” > 0)[1]

Labor Market Environment. Labor market is subject to search frictions, and firms and
workers direct their search. The match is bilateral, i.e., one firm and one worker form a
match and produce. The labor market is indexed by a contract y, = (w,a) € Y,, where
the set of feasible contract space Y, is compact and nonempty. Note that these submarkets
are indexed by skill x, due to our assumption that firms can directly offer the observed
skill-dependent contracts.

The market tightness, the ratio of firms’ vacancy to unemployed workers associated with
a contract y,, is denoted by 0 (y,) = v/u. A worker who applies to a submarket indexed by a
contract y, finds a job with probability u (0 (y,)) regardless of his health type, and the job-

sumption 1 (introduced later), then it will create a number of complications in equilibrium analysis (see
Azevedo and Gottlieb| (2017)) and |Chang| (2017) for their theoretical analyses). In our empirical analysis, we
address the potential bias from this modeling assumption.

I3Note that in practice firms can, without violating the ADA, offer lower wages if individuals take leaves
of absence due to the disability. In our current framework, these effects are essentially captured by job
amenities (a) in a reduced form way, i.e., workers are allowed to receive exemptions from work with reduced
wages. Alternatively, one can formulate firm’s contract space as offering a combination of wages (wx,wg)
where wy is the salary if the individual works without any absences and wg is the one if (s)she experiences
absence from work. We can consider that firms may offer low wg to screen disabled workers. We think that
the economic intuition is the same as offering lower a (job amenity).

141t is plausible to consider that there are ex-ante heterogeneity among firms in terms of the efficiency
in providing job amenities. In such case, one can characterize the heterogeneity of screening incentives
across firms. For example, firms which are more efficient in providing job amenities (i.e., facing lower cost of
providing job amenities) may create jobs and attract any type of workers. As such, they would still screen
disabled workers. However, firms which are less efficient in providing job amenities (i.e., facing higher cost
of providing job amenities) may create jobs which are only filled by non-disabled workers. Although these
rich predictions will be useful, our main qualitative findings will remain as long as certain firms still have
incentives to engage in screening. We leave this extension as an interesting future work.



finding rate p : [0,00] — [0,1] is a strictly increasing and concave function of 6 (' (6) > 0
and 4" () < 0). Similarly, a firm posting a vacancy characterized by a contract y, finds its
employee with probability 7 (6 (y.)), where the worker-finding probability 7 : [0, o] — [0, 1]
is a decreasing function of #. Assuming a constant-returns-to-scale matching function, we
have 0n (0) = 1 (0).

Let the share of type-h worker applying to a contract y,-submarket be g, (y,), with
gn (yz) > 0 and >4 g (yz) = > Tha- Then, conditional on a match, the probability of
hiring a type-h worker is gy, (y,). The payoff of firms not posting a vacancy is normalized
to zero. We denote ?h,x as the set of contracts that can generate non-negative profits in
most favorable market tightness toward firms (i.e. # = 0) subject to type-(h,x) worker’s

participation.

Vie = {t € Vel n(0)vha(va) > r and Uny (y:) > U, (b,d)}.

where Y, = UheHth. Contracts that are not included in this set cannot be an equilibrium.
The second inequality ensures that the worker’s utility from participating in the labor market

with a contract y is greater than his outside option of U}, (b, d).
Assumption 1. (Monotonicity) For all y, € Yy, V1 (Vo) <Vop (Ye) < - <vpg (Ys) -

For a given z, if we assume away from the productivity difference across health types,
then the firm is indifferent in terms of payoff and v, , (y.) = vw s (y.) for Vh # R'. If the
productivity (weakly) increases with health-type index, then the monotonicity assumption

also holds with (weak) inequality.

Government Policies. Government can set the following three sets of policy instruments:
(a) disability insurance; (b) subsidies to firms; and (¢) wage tax (subsidy). We assume that
the government imperfectly verifies the true type of workers (similar to [Low and Pistaferri
(2015))) when providing disability insurance benefits and firm subsidies. The probability
of identifying health type h as disabled is denoted by ), and we assume 9, > .1, i.e.,
the lower one’s type is, the more likely it is for the government to verify that (s)he is
disabled. Although it is interesting to endogenize the government screening ability v, we
assume that it is an exogenous technological constraint faced by the government. Thus, for a
given disability benefit level d, a type-(h,z) individual’s expected utility from not working is
Up, (b,d) = pu (b+d) + (1 — ) u (b). Similarly, firms hiring a worker with health status
h receive subsidy with probability ¢,. As a result, the expected subsidy given to a firm
hiring a worker with health status h is T (w, a) = ¥ T (w, a), which we flexibly denote as a
function of both wage and job amenity. Lastly, we denote the wage tax (subsidy) by 7 (w).

9



2.2 Competitive Search Equilibrium (Given Policy Parameters)

Given the disability insurance program, firm subsidies, and wage tax, a competitive search
equilibrium should satisfy that firms post profit-maximizing contracts and earn zero profit;
that conditional on the contracts posted and search behaviors of others, each type-i worker
maximizes the expected utility by searching for a job in the optimal submarket; and that
market clears. Along with these three conditions, we also need to specify reasonable beliefs
about the market tightness off the active submarkets (Y?) in equilibrium. We formally define

the equilibrium of the economy below following |Guerrieri et al. (2010)).

Definition 1. A Competitive Search Equilibrium is a vector U = {U},,} € R, a measure \
on Y, with support Y, a function © : Y, — [0, 00], and a function G : Y, — A¥ that satisfy

the following conditions for all x:

1. Firms’ Profit Maximization and Free Entry: For any y, € Y,
10 (¥2) Y 91 (Ya) vho () < K,
h

with equality if y, € Y?.

2. Workers’ Optimal Job Search: Let

G = {U% ), e, (6 0)) U, (0,0) (1= 0 () U1 0.0}

(w,a)eYy

where Y7 is the set of active submarkets for type-z workers, U fx (w,a) is the utility

from working at job with (w,a), given by

Unsy (w,0) = u(w — 7 (w)) — (. — Brp (),
and U}, (b, d) is the utility from not working, given by
Upty (b,d) = Py (b+ d) + (1 — o) u (D).
IfY? =0, Uy, = UY, (b,d). For any contract y, = (v',a’) € Y, and (h, z),

One > max {UY, (b.d) . 1(0 (6) UL, (w.a') + (1 — (6 (4))) UL, (b.d)}.

with equality if © (y,) < oo and gy, (y,) > 0. If U, (w, a) < UY, (b, d), either © (y,) =
o0 or gp (yz) = 0.

10



3. Market Clearing: For V(h,x) € Z,

gh (yas)
2 O (Ya)

d)‘<{yac}) g Th,x

with equality if Uy, > UN, (b, d).

Note that the market tightness function © is defined over the set of feasible contract space
for each type z, Y, unlike the distribution of active contracts A over Y”. This distinction
comes from the fact that our equilibrium concept requires the workers to have reasonable
beliefs about their payoffs from potential deviations from the equilibrium outcome. We
show the existence and the uniqueness of screening equilibrium, which is a fully separating

equilibrium, following Guerrieri et al.| (2010).

2.3 Characterizing Equilibrium Allocations

In this section, we first describe the contract in the absence of screening, i.e., the equilib-
rium contract when firms are allowed to post health-dependent contracts (or firms have full
information about the type of workers). This contract will serve as a benchmark allocation,
allowing us to characterize the sources of inefficiencies and the potential role of government
policies in the screening economy. To simplify the notation, we assume in this section that
7(w) = 0 and T(w,a) = 0. These restrictions will be relaxed later in our empirical and

policy design analyses.

Equilibrium without Anti-Discrimination Laws. Given the set of policy parameters,

the no-screening equilibrium contract (“N.S”) solves

max {U}fx (b d) ,macx {11 (6) UE, (w,a) + (1 — 1.(6)) UL, (b d)}}

w,a,l

st. (FE) pw(@){frn.—w—C(a)} =60k
0 S [07 OO] , W € [07 fh,:l?] , @ S [0)0_1 (fh,z)} ;
for each type. That is, the equilibrium contract of type-(h, ) maximizes the worker’s utility
subject to a free entry condition (FE), independent from other types. By the first order

condition (FOC) with respect to a, we get the equilibrium amenity level for type i = (h, z)
determined by

ﬁhgo’(af-vs) = u'(A(afVS,HfVS))C’(aZNS), (1)

11



where A (afvs, Q) =fi—C (afvs) — 0k/u(0). From the FOC with respect to 6, we obtain
the equilibrium market tightness of a type-i worker:
i (085) [u (AN, 0%)) — (i — Bip (o)) = UY (b, )]

= (075w (A, ovsy) L (0) (eﬁd/;: )

§=6N>S
1

It is difficult to establish theoretical properties of the no-screening outcomes under general
class of preferences. However, under risk-neutral individuals, one can establish monotonic
relationships in equilibrium outcomes across health statuses. By assumption on the prefer-
ence parameter (3, and concavity of ¢, we have a}’ fm < ahN7 5. since the marginal benefit of
job amenities is higher for the low types, they receive more of them. By strict concavity
of p(-), and as long as the net productivity (fs, — C (ath)) of high types are higher, the
equilibrium market tightness is increasing in type h, i.e., 0% fl,x > 9,]1\7[ 5. Moreover, wages are
higher for high types, i.e., w}, fm > w,fx 5. which is driven by higher productivity and lower

job amenity costs of healthier workers.

Screening Contract. Suppose firms are prohibited from posting health-dependent con-
tracts (or that they do not observe the health status of workers). Then, firms offer screening
contracts (“S”) to ensure that unhealthy worker do not mimic healthy workers. Similar to
the results in |Guerrieri et al.| (2010), the lowest type participating in the labor market re-
ceives the no-screening contract. Let us denote his utility from entering his own submarket

with contract (w{vf ,als ) as Uy, which is expressed as

Uo = UL, (byd) + p (0{@9) {u (w{vf) — (771 — bip (aivf)) — U, (b, d)} .

We can then solve for the equilibrium contracts sequentially by solving the following

problem for each health type h > 2 (given skill level z):

max {11 (6) UF, (w.) + (1= (90)) UL, (b))} &)

0,w,a

st. (FE) p(0){frz—w—Cl(a)} =06k
(IC) w() U, (w,a)+ (1 —p @)UY, , (bd) <Upia
6 €0,00], we [0, fui], a€ [0,07 (fus)]
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In this case, we need to take into account the incentive compatibility (IC) constraint. It
states that the utility of a type-(h — 1, z) worker from entering the submarket for type-(h, )
should be less than or equal to the utility he receives from entering his own submarket,
Uh_m. For types h > 2, Uh_m is the utility from solving problem , and thus we can solve
the equilibrium sequentially.

One can establish various theoretical properties under the environment with risk-neutral
workers. Using the optimality conditions, we can show that if (/C) binds for type-(h, ),
his non-wage benefits in the screening contract are inefficiently low, i.e., af@ < ahN7 5. This
is a standard result in adverse selection models (even without search frictions), and it is
designed to keep the less healthy from entering the healthy workers’ submarkets. Another
useful feature of a search-frictional labor market is the equilibrium determination of the
market tightness, and thus the employment rates. We can further show that 05 , > 6}'2, if
B (a) — UR, (b,d) < 0 holds[™]

Lastly, we emphasize that if the contract that satisfies the zero-profit condition for firms is
less attractive than the outside option (or outside option value is relatively high), some types
prefer to stay out of the labor force completely. This occurs if the value of staying out of the
labor force, U}Y, (b, d), is higher than i (6) {u (w) — (nn — Bu ()} + (1 — 1 (0)) Uy, (b, d),
or equivalently, u (w) — (n, — Bry (a)) < U, (b, d) (this was part of the workers’ optimal job
search condition in the definition of competitive search equilibrium states in the previous
section). In this case, the worker type that receives the no-screening contract may not be

the lowest type in the health status space.

Discussion on the Effects of Policies. Before setting up the government’s problem,
we discuss the effects of the policies on labor market equilibrium with screening. For now,
assume that the government can perfectly detect whether a worker is disabled or not, i.e.,
Vaisavied = 1 and Yrnon_dgisabtea = 0[]

First, we consider the effects of an increase in d, the generosity of disability insurance,
which is paid to non-working disabled workers. The direct effect of the policy is that it
increases the outside option of disabled workers. Thus, disabled workers now prefer to
stay out of the labor force, the well-known labor supply disincentive effects of DI. In this
screening model, however, the low participation rate of disabled workers also affect non-

disabled workers in the labor market. When the outside option increases, the disabled now

PWith linear utility, Sy (a) — U, (b,d) < 0 implies that the worker prefers the outside option if his
wage in the market is 0.

16Under perfect verification, the government can undo all distortions in the labor market driven by
screening by providing health-dependent lump-sum transfers. While we rule this out in our model and
quantitative policy evaluations, for clarify, we discuss the role of policies with this assumption. Qualitative
properties of policy impacts hold under imperfect risk-adjustment, 0 < ¥, < ¥p41 < 1.
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has less incentives to mimic the non-disabled. This indirect effect relaxes the incentive
compatibility constraint, therefore mitigating the distortions in the non-disabled workers’
non-wage benefits (and other equilibrium outcomes). Another interpretation is that firms’
incentives to screen workers are now lower. At the extreme, it is possible that DI payments
are so generous that there does not exist a contract satisfying both the firms’ zero-profit
condition and the disabled workers’ participation condition. In this case, all disabled workers
leave the labor force, with only the non-disabled workers remaining in the market. Then,
the non-disabled workers’ contracts may be equivalent to their contracts in the absence
of screening, removing distortionary effects of screening. It is worth noting however, that
despite the non-participation of disabled workers, contracts still could be distorted relative
to the no-screening economy, to deter disabled workers from entering the labor market.
The generous DI also serves as a means to redistribute income between the employed and
non-employed disabled workers (or insure against employment risks).

Second, we consider policies that impact workers who participate in the labor market.
Specifically, we study the role of firm subsidies T (w, a), which can potentially be flexible
enough to depend on both terms of the employment contract (wage and job amenity). These
firm subsidies may result in higher wages, job amenities, or employment rates of disabled
workers, relative to the no-screening economy. Similar to DI, it also affects the extent of
screening in the labor market, but through a different mechanism. With the subsidies,
disabled workers’ incentives to mimic healthier workers decrease, because they enjoy better
terms of trade in their own submarket, not because they have higher outside option as is
the case with generous DI benefit. It is worth noting that both wage-dependent or amenity-
dependent subsidies increase the value of employment for disabled workers. Importantly,
however, the efficacy of policies and the effects on welfare can be different, depending on
the relative magnitudes in the marginal utility gain from wages and job amenities. Further,
the employment subsidies provide redistribution between the values of employment across
workers of different health statuses (or insure against disability risks in the labor market)m

These discussions highlight that the optimal policy design requires the joint analysis of
these policy instruments. The next section first formally defines the government problem,

and in the following sections, we answer the question quantitatively.

1"The wage tax 7 (w) further serves as a potential source of redistribution across workers of different
health statuses and across employment statuses, but our analysis focuses on the role of (risk-adjusted) DI
and firm subsidies. We use wage tax as a tool to conduct budget-neutral policy reform in the quantitative
counterfactual analyses.
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2.4 Optimal Policy Design in the Screening Economy

Let government policies be denoted by p = {d, T (w,a),7 (w)}. Given welfare weights by
type w; and the government’s type-verification technology ; for i = (h,x), the government

maximizes social welfare subject to the budget constraint:

max > w; |1 (0] (p)) Ui” (wi (p), aj (p)) + (1 — pu (6 (p)) U™ (b, d)

st Y mi[(1— (07 (p) ¢ud + 1 (0 (th, d) ¥iT (w (p) , a; (p))]

iel
=D mu(0; (p)) 7 (w; (p))w; (P),
iel
where {w} (p),a (p), ! (0 (p))},_ are derived from labor market equilibrium conditions.
We assume that the government sets and commits to the policies, after which workers and
firms make their decisions/™|
In the full information benchmark with linear utilities and restricted policies, we can

prove that 7% = 0, so that T (w,a) = 0 and d* = 0.

Proposition 2. The optimal taz rate is zero under full information (in a no-screening

economy), if utility is linear.

Proof. See Appendix[A.2] O

This result is not surprising: given the linear utility function of workers, the decentral-
ized equilibrium outcome is the efficient allocation and there is no welfare gain from either
redistribution or insurance through disability benefits or subsidy to firms.

With the presence of screening in the labor market (and risk-averse workers), there is
some room for policy interventions. To think about this issue, it is useful to start from
the standard adverse selection model (Akerlof, 1976; |Rothschild and Stiglitz, 1976) that
characterizes inefficiencies in equilibrium contracts. One approach to correct this distortion
is to provide risk-adjusted subsidies to firms (Glazer and McGuire, 2000). Importantly, in our
setup, these subsidies can also impact the employment rates by affecting the equilibrium labor

market tightness. This is important because not every worker is employed in our context

18 Although the government commits to the policy ex-ante, it can possibly learn the worker’s health status
ex-post, because employment contracts are perfectly separated by health types. Given the model is static,
we do not consider such case. However, as long as the worker types change over time, and only static
contracts are allowed (no long-term contracts), similar economic problem arises even in the dynamic model.
The dynamic extension of the framework is left as a future research.

15



(which is in contrast to the environment in |Glazer and McGuire|, [2000). Thus, we consider
both the labor market (e.g., firm subsidies) and social insurance policies (e.g., disability
insurance) jointly to evaluate their equilibrium and welfare impacts. Understanding and
evaluating these joint mechanisms are the goal of our counterfactual policy analyses to be

conducted in the following.

3 Data

Our primary data source is the Health and Retirement Study (HRS). The HRS is a biennial
panel survey developed in 1992 as an effort to understand the economic implications of aging.
The survey consists of more than 20,000 individuals representing the U.S. population over the
age of 50. In our empirical analysis, we focus on individuals aged between 51 and 65 as labor
supply decisions after the full-retirement age can be affected by social insurance programs
such as Medicare and Social Security. For those who work, observations are limited to paid
workers in private sectors. We also restrict the sample years from 1996 to 2008 so that our
results are less confounded by the effects from the Great Recession. The overall sample size

(individual-year combination) is 46,331. More details on our sample selection criteria can be
found in Appendix [B.1]

3.1 Health Measures

We categorize the degree of disability based on two variables: the work limitation and the
self-reported health evaluation. Interviewers ask respondents, “ Do you have any impairment
of health problem that limits the kind or amount of paid work you can do?,” which we denote
as the work limitation. While this binary variable is commonly used in the literature as a
measure of disability, we still observe vast variation in health statuses among respondents
within the same work limitation category. This observation leads us to define a finer measure
of disability by combining the work limitation with the health evaluation, which records self-
reported health status in scale from 1 (excellent) to 5 (poor) |

We consider an individual to be non-disabled if he does not have a work limitation and
reports to have either good, very good, or excellent health status. On the other hand, an
individual is defined to be severely disabled if he has a work limitation and fair or poor health

status. We define all others, either who have a work limitation but report to be healthy (good,

190One may concern that our disability measure is based on subjective measures, which rely on respondents’
self-evaluation. Using objective health variables available in the HRS, we evaluate their relationship with
our disability measure and confirm that the severity of objective health is positively related with the degree
of disability. Results are reported in Appendix
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very good or excellent), or who does not have a work limitation but report to be relatively
unhealthy (fair or poor) to be moderately disabled. According to our categorization, 16%
of workers are severely disabled, 20% are moderately disabled, and the rest (64%) are non-
disabled.

Table 1: The Work Limitation and the Self-reported Health Evaluation

Work limitation

No Yes Total

Self-reported health 1 (excellent) 6,339 266 6,605
2 (very good) 12,884 1,283 14,167

3 (good) 10,630 3,248 13,878

4 (fair) 3,707 4,313 8,020

5 (poor) 529 3,132 3,661

Total 34,089 12,242 46,331

Note: Table|l]is based on individuals aged between 51 and 65 from 1996 to 2008.

3.2 Job Amenity Variables

Another benefit of using the HRS is that the data provides detailed information on a respon-
dent’s labor market outcomes. It not only reports standard measures such as employment
status, working hours, and wages, but also non-wage benefits that we refer to as “job ameni-
ties” This information is particularly important for our analysis because firms might be
exploiting these amenities to screen workers with different health statuses. This section doc-
uments job amenity variables that are available in the HRS and their summary statistics by
disability statuses.

First, the HRS asks employed respondents with a reported work limitation whether they
receive any types of accommodations from their employer. These accommodation measures
include, but are not limited to, access to special equipment, special transportation, help in
learning new skills, and changes in job duties or tasks. Under the Americans with Disabili-
ties Act (ADA), employers are required to provide reasonable accommodations to qualified
employees with disabilities, unless doing so would create significant losses to their firms.

This data on accommodation measures may be directly associated with unhealthy work-
ers’ disutility from work. However, as we are interested in job amenities firms use to screen
workers, it is important to consider a broader set of job amenities that benefit workers of all
health statuses. Thus, we confine our definition of job amenities to the kinds of non-wage
benefits that are applicable to both the disabled and the non-disabled workers.
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Table 2: Descriptive Statistics by Health Status

Health status

Category Variable . Moderately  Severely
Non-disabled . .

disabled disabled
Demographics Age 58.5 59.1 59.0
Female (%) 54.6 56.4 56.6
Years of schooling 13.7 12.1 114
Labor market Employment (%) 71.7 45.9 13.9
Hours per week 40.4 38.8 36.0
Hourly wage ($2014) 17.7 14.3 13.6
Job amenities  Option to reduce working hours (%) 31.9 32.2 35.8
Available sick leaves (days) 10.0 16.5 26.5
Allow to change from full- to part-time (%) 56.8 69.2 65.5

Note: Table [2 reports the mean statistics based on individuals in age between 51 and 65 from 1996 to 2008, weighted by the
individual-level survey weight. Observations are limited to paid workers in private sector with full-time position. Hourly wage

is written in 2014 U.S. dollar using the CPI. Top 5% of wage observations are truncated.

Table 2] documents descriptive statistics of demographics, labor market outcomes, and job
amenities by disability statuses. While the average ages are similar across disability statuses,
those with severe disabilities are, on average, less-educated. Their labor market performance,
as measured by employment, hours worked, and hourly wage, are worse than their healthier
counterparts. Further, certain job amenity variables, such as the number of available sick
days, the option to reduce working hours, and possibility to change from full- to part-time
positions, exhibit a robust pattern: Those who work despite their disability conditions tend
to receive more generous job amenities than healthier workers (the bottom panel of Table .
This correlation between job amenities and disability statuses does not necessarily indicate
that these job amenities are used as screening devices. Instead, we consider these types of
non-wage benefits as possible candidates of screening devices. In the next section, we explain

our empirical strategies for finding the screening device.

4 Empirical Analysis

This section describes our approach to empirically implement the model. In order to estimate
the model, we first need to find and measure the job amenity that is used to screen disabled
workers. In the first part of this section, we provide an empirical analysis to show that
certain job amenities are likely to be used as a screening tool. Then, in the second part of

the section, we discuss how to identify and estimate our structural model.
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4.1 Firm’s Screening Instruments

To examine which job amenities may be used as screening instruments, we exploit the effects
of policy variations that differentially affect firms’ incentives to hire disabled workers relative
to non-disabled workers. If a certain job amenity was indeed used as a screening device, then

we expect the policy changes to influence the amount of job amenities received by workers.

4.1.1 Potential Screening Instruments

We specifically consider the option to reduce working hours and paid sick days as potential
tools for firms to screen workers with disabilities in the labor markets. As discussed in
Section [3] people with adverse health conditions tend to work in jobs with more generous
amenities, which may be consistent with the view that disabled individuals prefer these job
characteristics more than their healthier counterparts.

Moreover, importantly, these job amenities are not necessarily mandated under the ADA.
Although the ADA requires employers to provide “reasonable” accommodations to their em-
ployees with disabilities, firms are exempted from this accommodation clause if provision
of accommodations would impose undue hardship on their business operation (Equal Em-
ployment Opportunity Commission, |1992)). The term “undue hardship” is an action that
is "requiring significant difficulty or expense” determined based on factors including “the
type of operation ... including the composition, structure, and functions of the workforce. ]
This definition indicates that the accommodation exemptions are based on factors beyond
financial burden.

According to the law, firms are not required to modify regular work schedules or to
provide medical leaves if they can prove the nature of their business requires employees to
follow regular working hours or to avoid taking extensive sick leavesPT| Indeed, recent court
decisions ruled that reqular and in-person attendance is an essential function for most jobs,
and disabled workers’ requests for telecommunication, medical leaves, additional breaks, or
flexible starting or ending time for medical reason are rarely considered as reasonable accom-

modations under the ADA 2| Thus, firms can potentially exploit this preference heterogeneity

20 Americans With Disabilities Act of 1990, Pub. L. No. 101-336, § 1, 104 Stat. 331, retrieved from the
U.S. House Library (http://library.clerk.house.gov/) on November 2018.

21Tt is true that employees are guaranteed to take up to 12 weeks of unpaid medical leaves under the
Family and Medical Leave Act of (FMLA). However, the accommodation clause of the ADA requires a firm
to provide (possibly longer than 12 weeks of) leave to an employee without fixed date of return, unless the
lack of a fixed return date causes an undue hardship (Equal Employment Opportunity Commission) 2002).

22The Equal Employment Opportunity Commission (EEOC) v. Ford Motor Company, 2015: An uniden-
tified employee with bowel syndrome requested telecommunication as a reasonable accommodation under
the ADA. The Federal Court of Appeals for the Sixth Circuit ruled in favor of Ford because “predictable
on-site job attendance” was essential to complete her task as steel buyer.
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in job amenities in designing employment contracts to screen disabled workers.

4.1.2 Policy Variations

In order to find and measure the screening tools used by firms, we study the effects of policy
reforms that changed firms’ relative profits from hiring a disabled worker compared to a non-
disabled worker. This section explains the two policy changes used in our empirical analysis:
the 2004 amendment of the Work Opportunity Tax Credit and the ADA Amendment Act
of 2008.

Work Opportunity Tax Credit and Its 2004 Amendments. The Work Opportunity
Tax Credit (WOTC) is a federal tax credit program which was implemented in 1996 in
an effort to improve labor market outcomes of economically disadvantaged individuals/’|
Under the WOTC, firms receive tax credits when they hire workers from “target groups”
that include individuals with disabilities. Employers can receive tax credit of up to $9,600
per eligible employee with disabilities.

In 2004, an amendment was passed that modified the eligibility of the WOTC’s disability-
related target group. The main change in the amendment was the expansion of qualifications
for vocational rehabilitation referrals. Prior to the amendment, business owners were quali-
fied for the WOTC program when their employees got hired through a state-run vocational
rehabilitation’s job referrals. With the enactment of the Ticket to Work and Work Incentives
Improvement Act of 1999 (Ticket Act), the Social Security Administration started allowing
non-government entities called employment networks (EN) to provide training and referral
services. Thus, the 2004 amendment effectively expanded the disability-eligible target group
to include workers hired through ENs beyond traditional state agencies.

We consider the passage of the 2004 Amendment as a plausible exogenous shock affecting
the firm’s profit from hiring a disabled worker and use this variation to study their impacts

on job amenities workers receive”]]

Williams v. ATET Mobility Services LLC, 2017: Kristen Williams was working for AT&T call center as
Customer Service Representative (CSR) and suffered from depression and anxiety attacks. She requested for
medical leaves and flexible work schedules under the ADA. The Sixth Circuit ruled in favor of AT&T and
decided that these proposals are not reasonable accommodations under the ADA because her unexpected
absence would decrease performance of other CSRs.

23 According to the government survey between 1997 and 1999, most employers in California and Texas
reported changes in their recruitment, hiring, or training practices to secure the WOTC tax credits (U.S.
Government Accountability Office, [2001]).

“*Technically, we could also interpret the introduction of the WOTC in 1996 as an exogenous labor demand
shock generating differential profitability from recruiting workers with and without disabilities. Unlike the
2004 Amendment, however, there were simultaneous major changes in other welfare programs due to the
Personal Responsibility and Work Opportunity Reconciliation Act of 1996. As a consequence, it is hard to
disentangle the impact of the WOTC separate from others in this timeframe.
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ADA Amendment Act of 2008. In 2008, the ADA Amendments Act (ADAAA) was
passed to broaden and clarify the definition of disabilities. The ADA does not specifically
name all of the impairments that are covered. Instead, under the ADAAA, a person is
considered disabled if (s)he (i) has a physical or mental impairment that substantially limits
one or more major life activities, (ii) has a history or record of such an impairment, or (iii) is
perceived by others as having such an impairment. For instance, after 2008, individuals with
health conditions such as mental illness, cancer, diabetes, and HIV/AIDS became eligible
to claim protection under the ADAAA. This policy change can plausibly increase the firm’s
expected cost of hiring disabled workers, by allowing more disabled workers to be subject to
the ADA.

4.1.3 Empirical Specification and Findings

We now describe our strategy to examine which job amenity is used to screen disabled
workers. Our hypothesis is that if certain job amenities are used to screen workers, then
they would be responsive to changes in a government policy that differentially affects the
profit of recruiting workers of different disability statuses. As discussed in Section [£.1.2] we
consider the two set of policy variations which plausibly affect the firm’s profit.

First, we consider the WOTC Amendment in 2004. Specifically, we examine the following

empirical speciﬁcationFE]

Y = Bilpsaooy + D>, B+ D Banlpsoconls + vy Xie + v Ze + €. (3)

he{mod, sev} he{mod, sev}

The dependent variables (y;;) include job amenities of individual ¢ in year t. The independent
variables are Xj;, which include individual-level control variables (e.g., gender, education,
polynomial in age, firm size, occupation, and industry) and Z;, which include macroeconomic
controls (e.g., aggregate employment rates, GDP, and labor productivity).@ Our parameter
of interest is f3p, which is the coefficient on the interaction term between the disability
status dummy and the WOTC-amendment (post-WOTC) dummy. This coefficient captures
the disability-specific effect of the WOTC-amendment.

The coefficients in this regression are informative in detecting relevant screening devices.

First, we consider that the expansion of WOTC in 2004 is mainly available to severely dis-

250ur specification does not include the individual-level fixed effect because disability status of an indi-
vidual is a persistent variable with limited variation in data.

26 Annual output data are from the Bureau of Economic Analysis (BEA) website. We use real GDP
(all industry total) in millions of chained 2005 dollars. Employment data are taken from Current Employ-
ment Statistics program surveys of the Bureau of Labor Statistics (BLS). We define the measure of labor
productivity as output per worker.
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abled workers. We view that this is plausible because the WOTC expansion are available
to individuals who are already identified by the government as disabled, i.e, those who had
experiences of receiving DIH We now consider the impact of WOTC within the standard
screening models (Akerlof, 1976 and Rothschild and Stiglitz, [1976), including ours. If the
expansion of WOTC in 2004 is mainly available to severely disabled workers, then we should
expect that the job amenities used as screening instruments should increase for moderately
disabled workers. The lump-sum transfer firms receive for hiring severely disabled workers
increases the relative profitability of hiring severely disabled. Thus, firms have less incentive
to screen severely disabled workers; or severely disabled workers have less incentive to enter
the market designed for healthier workers. The resulting relaxation of the incentive com-
patibility constraint for moderately disabled workers’ contracts increases their equilibrium
provision of job amenities. Moreover, we should expect that the effect of WOTC on job
amenities for severely disabled should be small, or even zero, i.e., 51 + 33 severe = 0, if these
job amenities are used as screening tools. In this class of models, the amount of job amenity
received by the lowest type (severely disabled workers) are chosen to equalize its marginal
benefit (e.g., worker’s marginal utility gain from the amenity) and marginal cost (e.g., firm’s
marginal cost of providing the amenity). Specifically, if workers are risk-neutral, the lump-
sum transfer (which does not directly change the marginal costs of providing amenities) does
not affect the magnitude of equilibrium job amenities for them (81 + 3 severe = O)E It is
important to point out that these predictions are unique in screening models: in standard
models without screening in which firms can offer health-dependent employment contracts,
we expect that £; + B3.moa = 0, because the incentive compatibility condition is no longer a
determinant of job amenities [’

Table [3| summarizes our regression results on job amenities@ We find that the lump-
sum transfer (tax credits) provided by the government for hiring disabled workers led to an
increase in the provision of option to reduce working hours for moderately disabled workers.

The effect, however, is statistically insignificant for severely disabled workers. Thus, this

27 As discussed later in this subsection, we also consider a robustness exercise by addressing the possibility
that moderately disabled workers may also receive tax credit through WOTC.

281f individuals are risk averse, the marginal benefit from additional job amenity depends on the marginal
utility from consumption that may be affected by WOTC. As long as this effect is small, i.e., if individuals
are not too risk averse or if consumption increase due to WOTC is small, the prediction still holds.

29Note that our regression model takes the form of a standard difference-in-difference specification. How-
ever, there is one non-standard aspect: although the WOTC itself is only available to severely disabled,
through labor market equilibrium effect, any type of workers can be affected. Thus, based on the economic
theory behind the regression model, both treatment and control groups can be affected due to the WOTC
amendment.

30Tn Appendix we show that the parallel trend assumption holds for the option to reduce working
hours by introducing year-specific 3, coefficients.
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Table 3: Effects of the WOTC-Amendment on Job Amenities

Option to Reduce Available

Working Hours Paid Sick Days
Post-Amendment 0.000 4.736*
(61) (0.001) (2.857)
Health Status Severe 0.187*** 5.378
(Ban) (0.054) (3.433)
Moderate 0.088*** 1.536
(0.038) (1.907)
Health Status Severe 0.017 2.085
x Post-Amendment (0.051) (4.621)
(Bsn) Moderate 0.051*** -2.765
(0.021) (2.464)

Note: The additional covariates used in the regression include age, age-squared, female dummy, self-reported health status
dummy, firm-size categories dummy, union dummy, and annual growth rate of GDP. Standard error is clustered at individual-

level. *** p<0.01, ** p<0.05, * p<0.1

evidence is consistent with the possibility that the option to reduce work hours is used as a
screening device. We, on the other hand, find that the effect of the WOTC expansion on the
number of available sick days is not significant, implying that it may not serve as a screening
component in employment contracts.

One important caveat of our result is that it may be driven by potential composition
bias among workers. It is possible that there is heterogeneity in health status within each
disability category of our definition, and marginally disabled individuals in the moderate
group start working in jobs with an option to reduce working hours. If this is the driver of
the above result, the prediction is consistent with a competitive labor market equilibrium
without screening (or adverse selection). However, we find that the result is robust to having
additional controls on individual characteristics related to health status (e.g., income and
gender), which alleviates this concern, as shown in Table in Appendix . We also
directly control for health quality of an individual using additional health-related variables
from the HRS and find that our results are robust.

In Appendix [C.2] we also describe our main result of the ADA Amendments Act of 2008.
Unlike the 2004 amendment of the WOTC program, the expansion of the eligibility for the
ADA can adversely affect firms’ profit from hiring workers with disabilities, increasing firms’
incentives to screen the disabled. In this case, if the labor market is subject to screening,
then the job amenities for healthier workers after 2008 would decline in response to the policy
change. Consistent with this view, we find that the option to reduce work hour decreases

for moderate and non-disabled workers after the policy implementation.
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Overall, these findings suggest that screening might be present in the labor market, and
that firms might be strategically using the option to reduce hours as a screening tool. Given
this suggestive evidence, we use the empirical measure of the option to reduce working hours

as the model counterpart of job amenities (a) for the purpose of our estimation.

4.2 Identification and Estimation of the Model

Our empirical analysis and discussion in the previous section implied that the option to
reduce hours may be used to screen workers. The remaining key challenge lies in separately
identifying the cost of providing the job amenity (C' (a)) and the utility value of these benefits
to workers (¢ (a)). To address this, we utilize the policy variation introduced in Section [4.1.2]
the 2004 Amendment of WOTC. This directly affects the firm’s profit function but not
worker’s utility, and therefore helps us to separately identify these key parameters. Using
the actual data variation in the HRS, we estimate the model through indirect inference
procedure.

For the benchmark model, given the current policy parameters (some of which are derived
from the literature), we find the equilibrium of the model, which are used as cross-sectional
moments. Moreover, we find the equilibrium effects of WOTC, which we model as a lump-
sum transfer to firms hiring disabled workers, within the simulated model. The variations in
the outcomes of the model before and after WOTC expansion (as presented in Section

serve as additional targets of the model ]

4.2.1 Functional Forms and Parameters

Functional Forms. The production function of a worker with health type h and observed
skill type x is represented by f5 ., = f5 X x, which assumes complementarity between health
and skill type. We assume that there are three health types of workers consistent with
our empirical analysis, where h = 1 denotes severely disabled workers and h = 3 denotes
non-disabled workers. We consider that observed skill type x, is drawn from a log-Normal
distribution with mean —o7/2 and health-dependent variance o;. We discretize the distri-

bution into NNV, grids, implying that there are up to 3 x N, submarkets in the labor market.

We assume that workers’ preferences on consumption is represented by a log utility
5
function u (¢) = loge. Utility from job amenities is specified by ¢ (a) = (1 — (a— 1)2)

with 0 € (0.1), which is concave. Further, it satisfies lim, ¢ ¢’ (a) = co and lim,_,; ¢’ (a) =

31We identify the cost function of job amenities, by exploiting the effects of WOTC expansion, which only
affected the firms’ differential profitability across health statuses. This relieves concerns on the potential
bias from the estimating the model without multiple dimensions of worker heterogeneity.
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0, which is useful as the measure of job amenities used in estimation is the availability
of the option to reduce hours. The cost function for non-wage benefits is represented by
C(a) = cg + c1a(1/ (1 —a) — 1)®. The parameter ¢y represents the fixed cost of providing
the job amenities, c¢;, the scale, and ¢y, the convexity of the cost function. Under this
parametric assumption, the marginal cost of amenities converges to 0 as a approaches 0
(lim,_0 C’ (a) = 0), and oo as a approaches 1 (lim,_,; C’ (a) = 00). We assume a constant
elasticity of substitution (CES) function for the job finding rate with parameter -, so that
w(0) =6(1+67),

Exogenously Calibrated Parameters. For estimation, we restrict our attention to
workers who are high school graduates, who are more likely to benefit from disability policies.
The health distribution in the economy for high school graduates is 7, = {0.22,0.24,0.54}.
The health-skill type distribution of workers therefore is determined jointly by 7, and o3.
The parameter governing the job-finding elasticity 7 is chosen to be 0.4. In the CES matching
function, the elasticity of the job-finding rate with respect to the market tightness depends
on both v and . Given our choice of v, the weighted average of the elasticities across health
types is around 0.25, which is the widely-used target in the literature. The value of home
production (b) is set at 10% of average productivity of the skill type x.

Following |Low and Pistaferri (2015) (who also considers high school graduates), we set
the government’s disability verification probability (1) to be 0.62 for the severely disabled,
0.18 for the moderately disabled, and 0.075 for the non-disabled workers. These parameters
represent the probability of receiving DI upon applying for benefits for old population (as
is consistent with our sample) in their paper. For the benchmark economy, the DI benefits
are assumed to be 50% of average productivity of the skill type, reflecting the fact that
DI benefits are determined by the average of the worker’s previous earnings. Thus, the
expected benefit of non-employment for the severely disabled worker is 41% of the average
productivity of his skill level (b + ¢,d = 0.1 4+ 0.62 x 0.5). For the moderately disabled and
non-disabled workers, these correspond to 19% and 14%, respectively. In modeling WOTC
for the indirect inference approach in estimation, we assume that a firm hiring a severely
disabled worker receives a lump-sum transfer amounting to 20% of the income of severely

disabled workers, consistent with the average amount of transfers allowed to firms[*?]

Estimation within the Model. The parameters to be estimated within the model are

health-specific productivity {f,}; health-specific preferences for job amenities {f,}; curva-

320n average, a firm gets $4,560 for hiring a disabled worker, and the average annual earning of the
severely disabled workers are $13.70(per hour) x 35.9(hours per week) x 52(weeks in a year) = $25,575.16
(this is in line with CBO numbers $25,452 in 2012 dollar).
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ture of the non-wage benefit utility function §; health-specific fixed disutility from work {n,};
health-dependent variance of observed skill (x) distribution {o?}; parameters governing the
level and curvature of the cost of providing job amenities {co, ¢1, ¢2}; and the vacancy posting
cost k. We normalize the non-disabled workers’ fixed disutility from work to zero (13 = 0)
and their preference for amenities to one (83 = 1), leaving 15 parameters to be estimated.

We estimate these parameters via indirect inference by considering the following set of
moments in auxiliary models: (i) mean and coefficient of variation of wages by disability
status; (ii) employment rate by disability status; (iii) the proportion of individuals with the
option to reduce work hours; (iv) regression coefficients on the option to reduce work hours
presented in Section (i.e., coefficients reported in Table [3)).

4.2.2 Estimation Results

Our estimates of structural parameters are summarized in Table @, and the model fit in

Table[5] Our estimates indicate that disability has significant effects on worker productivi-

Table 4: Parameters

Parameter Description Value

Exogenously Calibrated Parameters

T Distribution of health {0.22, 0.24, 0.54}
0% Matching function 0.4
h Home production, % average productivity by skill 10%

Government Policies (Benchmark)
Uy, Disability verification probability {0.62, 0.18, 0.075}
d DI replacement rate, % average productivity by skill 50%

Parameters Estimated within the Model

In Productivity by health {2.316,2.632,3.114}
Bh Preference for job amenities {7.589,2.707,1.000}
1) Curvature on utility from job amenities 0.752

M Fixed cost of work {5.567,2.359,0.000}
o} Variance of skill-distribution by health {1.701,0.332,0.244}
{co, 1,2} Cost of job amenities {1.413,1.057,1.562}
K Vacancy cost 0.002

ties and their preferences for job amenities. Thus, in order for the severely disabled workers

33Standard errors will be reported in the next version of the paper.
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to participate in the labor market, it is essential for them to receive sufficient amounts
of job amenities. The model is able to fit the most salient qualitative features in both
cross-sectional heterogeneity of wage and employment, and the regression coefficients on
job amenities documented in Table [3] Importantly, similar to the empirical analyses, the
simulated model generates a smaller effect of the WOTC amendment on severely disabled
workers’ job amenities (coefficient Post x Sev.) relative to moderately disabled workers (co-
efficient Post x Mod). Other coefficients also lie within the ranges of the confidence intervals

from the empirical analysis.

Table 5: Model Fit

Data Model Data Model
Wage Average Job Amenities
Severely Disabled 1.000 0.917 Aggregate 0.333 0.357
Moderately Disabled 1.051 1.102
Non-Disabled 1.274 1.250 WOTC Coefficients on Amenities
Severe 0.187** 0.247
Coefficient of Variation of Wage (0.05)
Severely Disabled 0.304 0.123 Moderate 0.088*** 0.140
Moderately Disabled 0.343 0.326 (0.04)
Non-Disabled 0.401 0.403 Post 0.000 0.001
(0.01)
Employment Post x Severe 0.017 0.007
Severely Disabled 0.111 0.114 (0.05)
Moderately Disabled 0.449 0.411 Post x Moderate 0.051** 0.022
Non-Disabled 0.672 0.725 (0.02)

4.2.3 External Validation of the Model

While our model is able to match the targeted moments well, it is important to ensure that
the model also generates an empirically plausible response to policy changes. In particular,
as one of our key policies of interest is the generosity of DI, we first evaluate the labor supply
effects of DI in the estimated model (which were not targeted) and compare the results to
those in the empirical studies.

Recent developments in the DI literature have uncovered the labor supply effects of DI
using exogenous variations in DI application processes. Among them, Maestas et al.| (2013))
finds a 28 percentage point (pp) decline in labor supply among marginal applicants. Further,

these effects are heterogeneous across agents, and range from no effect to 50pp. Given the
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estimated parameters, we simulate the economy without disability insurance and compare
the labor supply effects of the model to empirical estimates from Maestas et al.| (2013)).
Our findings suggest that the removal of DI leads to an aggregate employment rate
decline of 2.42pp. If we use the results from Maestas et al. (2013) and conduct a back-
of-the-envelope calculation, the average employment in the economy without DI is 2.68pp
lower, which is similar in magnitude to our findings. Furthermore, depending on the skill
and health statuses, the labor supply effects in our model also similarly range between 0.2pp
and 52pp. This result thus shows our model’s ability to predict the empirically estimated DI

impacts on labor supply.

4.2.4 Mechanisms

While in the absence of screening, contracts are independently determined for each skill
and health type of worker, it is not the case in the presence of screening incentives of
firms. In Table [6] we compare the equilibrium outcomes in the economy without screening
(equivalently, when firms can write health-dependent contracts) and with screening under the
estimated parameters. As predicted by the model, in the screening economy, job amenities
are under-provided to moderately disabled and non-disabled workers. However, these workers
are compensated with higher employment rates and wages than in the economy without

screening.

Table 6: Equilibrium in the Model without Screening (No-Scr.) vs. with Screening (Scr.)

Job Amenities Wage Employment
No-Scr. Scr. No-Scr. Scr. No-Scr. Scr.
Severely Disabled 0.524 0.524 0.913 0.913 0.112 0.112
Moderately Disabled 0.432 0.419 1.073 1.107 0.409 0.410
Non-Disabled 0.342 0.268 1.220 1.255 0.712 0.724

While Table [f] documents the aggregate outcomes by health statuses (averaged over skill
distribution within the health status), the degree of distortions may vary with a worker’s
skill level and participation decisions of disabled workers. In[7} we report job amenity levels
by skill and health statuses under different economies. When we focus on a low-skilled
worker, severely disabled workers may choose not to participate in the labor market. In this
case, moderately disabled workers of the same skill level may receive the efficient amount of
amenitiesE] The left columns of Table @ (labeled Low Skill) correspond to this case.

34When severely disabled workers do not participate in the labor market, moderately disabled workers
are the lowest type in the labor market. However, even in such cases, moderately disabled workers might
receive less-than-efficient amount of job amenities to deter the severely disabled workers from entering the
moderately disabled workers’ labor market.
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Table 7: Skill Heterogeneity and Screening

Job Amenities

Low Skill High Skill
No-Screening Screening No-Screening Screening
Severely Disabled - - 0.498 0.498
Moderately Disabled 0.364 0.364 0.438 0.420
Non-Disabled 0.305 0.238 0.370 0.281

On the other hand, severely disabled workers may decide to participate in the labor
market if their market productivity is high (high-skilled). When they do, they receive the
efficient contract in the screening economy, creating firms’ incentives to screen these workers.
Thus, we observe that the high-skilled moderately disabled workers receive lower amenities
relative to under the economy without screening (as shown in right columns of Table @,
labeled High Skill). These heterogeneous effects on moderately disabled workers further
trickle down to non-disabled workers. While low-skilled non-disabled workers receive 6.7pp
(22% lower) less amenities than under the no-screening contract, the distortionary effect is
larger for high-skilled non-disabled workers at 8.9pp (24%). These results suggest substantial
heterogeneity in the extent of screening frictions across worker types, which depend on the

participation decisions of disabled workers.

5 Counterfactual Policy Analyses

Using the estimated structural model, we now conduct counterfactual analyses. We take as
exogenous the government’s disability verification technology (1), and consider varying the
DI replacement rate d. We also jointly experiment with an employment subsidy policy, in
particular, proportional subsidy towards the costs of providing amenities s, motivated by
the fact that the amenities are distorted in the presence of screening. Under the amenity
subsidy, the firm’s net cost of providing amenities equals (1 — s) C (a), effectively lowering
the marginal cost of amenities. We ensure that these policy reforms are budget-neutral
(relative to the benchmark economy) by allowing the government to use a proportional wage
tax (subsidy). In the following, we discuss the equilibrium and welfare effects of the policy

reform, and the role of screening on optimal policy structure.

5.1 Equilibrium Effects of Policies

Allocative Effects. In Figure[I] we plot labor market equilibrium allocations for severely

disabled workers under different policy combinations. The x-axis is the expected DI replace-
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ment rate for disabled workerﬂ, and the three lines in each plot correspond to subsidy rates
(s) of 0%, 12%, and 28%.@ On the left panel of Figure , we plot the amount of job amenities
provided to severely disabled workers under the joint policy parameters; and on the right
panel, we plot the employment rates of severely disabled workers. We observe, first, that as
the subsidy rate increases (moving from o-line to +-line to x-line), severely disabled work-
ers’ contracts feature higher job amenities. Consequently, the employment rates of severely
disabled workers increase as shown in the right panel of Figure[I} higher job amenities make
work more attractive for severely disabled workers.

On the other hand, as DI becomes more generous (moving from left to right along the
x-axis), the labor supply disincentives increase, reducing their employment rates, sometimes
driving severely disabled workers completely out of the labor force (where the amenity plots
are truncated). Not surprisingly, the cutoff level of DI, after which severely disabled workers
do not participate in the labor market is lower when amenity subsidy rates are smaller.
Further, even though the amenity subsidies can be effective in increasing the employment
rates of severely disabled workers, when DI is very generous, it is not enough to bring the
workers back into the labor market: Severely disabled workers do not work even when subsidy

is introduced when the expected DI replacement rate reaches 47% in this economy.

Figure 1: Labor Market Equilibrium for Severely Disabled Workers
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In Figure [2| are the equilibrium job amenities for moderately disabled (left panel) and
non-disabled (right panel) workers. We observe that because the government subsidy directly
lowers the marginal cost of amenity, healthier workers in the labor market also benefit from

higher amenities.

35This is calculated as d X [(Tsev¥sev + Tmod¥mod) / (Tsev + Tmod)]- Under the benchmark economy with
d = 0.5, this corresponds to 0.22.

36Due to the imperfect verifiability, firms only probabilistically receive these subsidies, i.e., they expect
to receive these subsidies with probability .
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Figure 2: Labor Market Equilibrium for Moderately and Non-Disabled Workers
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Effects on Screening Distortions. As discussed in [£.2.4] because firms have screening
incentives, the decisions of disabled workers have consequences on equilibrium outcomes
of other workers in the labor market. Here, we discuss how policies affect the screening
incentives of firms, and thus the degree of distortions in the contracts of moderately and
non-disabled workers in equilibrium.

In Figure[3] we plot the equilibrium level of job amenities in an economy without screening
along with the equilibrium job amenities in the screening economy, for moderately disabled
workers (left) and non-disabled workers (right) 7| The amenities when subsidy rate is zero
(o-line) without screening are plotted as a dashed line and with screening, a solid line. We
observe that when DI replacement rate is low (left), the contract distortions for moderately
disabled workers are high: the difference between the level of amenity in an economy without
screening (dashed) and the amenity in an economy with screening (solid) is large. Fixing
the subsidy rate (to zero, for example), as DI becomes more generous (moving from left
to right), the distortionary effects on amenities decrease. While DI reduces the work in-
centives of severely disabled workers (as shown in Figure [1)), it simultaneously relaxes the
incentive compatibility constraint on moderately disabled workers’ contracts. Put it dif-
ferently, severely disabled workers have less incentives to mimic because they have higher
outside option (DI). Thus, DI affects moderately disabled workers contracts, by not only
increasing their own outside option, but through the change in the contracts and labor force
participation incentives of severely disabled workers. At the extreme, when the expected DI
replacement rate reaches 47%, we observe that moderately disabled workers’ amenities in
the screening economy are equivalent to the level they would have received in the absence

of screening, because severely disabled workers are driven out of the labor force. We would

37For severely disabled workers who are the lowest type in the labor market, their labor market contracts
are equivalent in the presence and absence of screening, upon participation.
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also like to note that for DI replacement rate of 41%, even though severely disabled workers
are not working, moderately disabled workers’ contracts are still distorted, which occurs to
ensure that severely disabled workers do not enter the submarket for moderately disabled
workers. This effect of DI on labor market is novel in our framework, where we specifically

model and estimate the role of screening in equilibrium.

Figure 3: Labor Market Equilibrium: Without Screening vs. With Screening
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Now, consider the case with the amenity subsidy rate of 28% (x-line). In this case, the
amenities in economies with screening and without screening are equivalent for moderately
disabled workers (the reason why there is only one line). When the amenity subsidy rate is
high, severely disabled workers’ utility from working under their own contract increases, and
thus, they have no incentive to mimic moderately disabled workers. That is, the contract for
severely disabled workers is incentive compatible, and therefore, the incentive compatibility
constraint in moderately disabled workers’ problem becomes irrelevant (non-binding). We
observe similar effects on job amenity provision of non-disabled workers in the right panel of
Figure : the size of distortions are smaller with higher DI (left to right) and higher subsidy
rates (o-line to X-line).

Overall, we observe two ways in which the screening distortions are affected by policies.
First, if DI becomes more generous, severely disabled workers’ outside option increases,
lowering their labor force participation and incentive to mimic (the firms’ screening needs).
Second, if amenity subsidy is high, severely disabled workers’ contracts are attractive enough
that they do not want to enter the market designed for moderately disabled workers. Both
policy interventions therefore affect the degree of screening distortions in equilibrium, but
through different channels. In the next, we analyze the welfare implications of these policy

designs.
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5.2 Welfare Effects of Policies

In Figure [ we plot the aggregate welfare effects of policy reform, calculated using the
consumption equivalent variation (CEV). For each worker of a certain skill and health type,
we compute the CEV as the percentage of consumption in the benchmark economy (s)he is
willing to give up to be in the new policy equilibrium. Then, we take the weighted averages
of the CEVs to obtain the values in the plot.

Figure 4: Aggregate Welfare Effects of Policy Reform
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The aggregate welfare effects of the policy reforms range between —3%, when DI becomes
less generous than the benchmark economy, to around 7%, when DI and amenity subsidies
are more generous. In general, we observe that starting from a zero amenity subsidy rate,
introducing amenity subsidy (o-line to x-line) improves welfare in the aggregate. Making
DI more generous (left to right) is also welfare-improving initially, but starts to become too
costly at higher replacement rates.

An interesting property is the interdependence between DI and amenity subsidy. When
the government does not provide any amenity subsidies (o-line), aggregate welfare is maxi-
mized at DI replacement rate of 35% (marked with a ). On the other hand, the optimal DI
replacement rate is higher at 41% and 47%, when subsidy rates are 12% and 28% respectively.
As discussed in detail in Section [5.1} subsidy rates and DI replacement rates both affect the
labor force participation decisions of workers, especially, of severely disabled workers who
are most affected by them (as ¥sey > Ymod > Ynon). In particular, when amenity subsidy
rate is low, severely disabled workers drop out of the labor force at lower DI replacement
rate than they would under a high amenity subsidy rate. For the case of a zero subsidy rate,
at the optimal DI (35%), the employment rate of severely disabled workers is 7.5%. Thus,
it becomes very costly for the government to implement a generous DI program. These

labor supply disincentive effects are mitigated when the government simultaneously enacts
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the employment (amenity) subsidies. At 28% subsidy rate, the government finds it optimal
to provide more insurance through DI, while still sustaining the severely disabled workers’

employment rate of 8.6%.

Figure 5: Equilibrium Tax Rates and Government Expenditures
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These endogenous employment responses further have fiscal consequences. As discussed,
we find the wage tax rate to ensure budget-neutrality of all policy reforms. In Figure [5
we plot the tax rate for corresponding policy regimes. In our counterfactual analysis, the
government spends resources either for non-employed workers (DI) or for employed workers
(amenity subsidy). Thus, under high (low) employment rates, its spending on amenity
subsidy increases (decreases), but spending on DI decreases (increases). Depending on the
magnitude of these cost differences, the government might be able to fund the expenditures
at lower or higher tax rates.

In policy equilibria discussed, under less generous DI (left), higher amenity subsidy re-
quires higher tax rates; whereas under generous DI (right), higher amenity subsidy rate leads
to lower tax rates. Increasing amenity subsidy in the presence of a generous DI effectively
reduces the financial burden of the government, by attracting more workers thus saving DI
costs (which outweigh the higher amenity costs). When we plot the government expendi-
ture shares on subsidies (right panel of Figure , the optimal share of expenditures under

generous DI is around 10%.

Welfare Effects by Health Status. There are large heterogeneities underlying the ag-
gregate welfare effects of policy reforms reported in Figure [ In Figure [6], we plot the
health-specific CEV’s under the policy combinations, and in Table [§] we document the
CEV’s at the optimal DI replacement rate for a given amenity subsidy rate.

First, we note that job amenity subsidies benefit all workers. In particular, even though

firms hiring non-disabled workers receive amenity subsidies with a relatively low probability
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(¥non = 0.075), non-disabled workers still benefit from amenity subsidies. When DI replace-
ment rate is low (12%), their CEV increases 2pp: from 2% when subsidy rate is zero to 4%
when subsidy rate is 28%. When DI replacement rate is high (47%), the benefit of subsidy
is higher at 6pp: CEV’s are —17% and —11%, respectively for subsidy rate of zero and 28%.
These are driven by both the direct benefit (from lower marginal cost of amenities), but
also from the relaxation of screening incentives (as discussed and plotted in Figure (3)). Fur-
thermore, when DI is generous, the budget-balancing wage tax rate is lower despite higher
amenity subsidies (Figure , benefiting (among other workers) non-disabled workers even

more.

Figure 6: Welfare Effects of Policy Reform by Health Status
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On the other hand, there are stark differences in preferences for the generosity of DI: while
severely disabled workers are willing to give up 60% of their consumption in the benchmark
economy for a 47% DI replacement rate, non-disabled workers need to receive more than 10%
of consumption to be indifferent. The welfare benefits for moderately disabled workers lie in
between these two types of workers. Thus, the insurance benefit of DI, mostly enjoyed by
severely disabled workers, is largely achieved at the expense of higher taxes for non-disabled

workers (Figure . At the optimal DI replacement rate (from the aggregate perspective)

Table 8: Welfare Effects of Policy Reform by Health Status

Policies Amenity Subsidy Rate 0% 12% 28%
DI Replacement Rate (optimal) 35% 41% A47%

Severely Disabled 0.322 0.443 0.565

CEV Moderately Disabled 0.017 0.028 0.039
Non-Disabled -0.067 -0.089 -0.110

Aggregate 0.036 0.051 0.068

for each amenity subsidy rate in consideration, the CEVs range between 32% (zero subsidy
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rate) and 57% (28% subsidy rate) for severely disabled workers, and —7% and —11% for
non-disabled workers (Table [g).

Overall, our counterfactual results show that the amenity subsidy is effective in improving
welfare not only in the aggregate, but also for workers of all health statuses. It encourage
more workers to supply labor by lowering their disutility of work, and directly lowers the
contract distortions driven by the firms’ screening incentives. Thus, with a higher amenity
subsidy mitigating the labor supply disincentive effects of DI, the government gains the
ability to afford a generous DI, thereby providing more insure to workers in the economy.
The two policies when used jointly are effective in increasing welfare and allocative efficiencies

in the labor market with disabled workers.

5.3 Effects of Screening on Optimal Policy Design

Lastly, we discuss how the presence of screening affects the optimal policy structure in
the economy. To do so, we conduct the same counterfactual analyses, now assuming that
firms can write health-dependent contracts, and compare the welfare effects under the two

economies.

Figure 7: Welfare Effects of Policy Reform in Economics with vs. without Screening
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In Figure[7, we plot welfare consequences of policy reforms when subsidy rate is 28% for
varying generosity of DI, in the aggregate (left), for moderately disabled workers (middle),
and non-disabled workers (right). The welfare effects for severely disabled workers are similar
under the two screening regimes, as their contracts in the screening economy are the same
as those in the no-screening economy. We find that the benefit from more generous DI is
higher for moderately and non-disabled workers in the screening economy, because these are
the workers whose contracts are affected by the firms’ screening incentives. In the screening

economy, a generous DI provides more insurance, just like in the no-screening economy,
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and reduces screening incentives, giving more benefits to healthier workers. These factors
make a “more” generous DI optimal in the presence of screening relative to in the absence
of screening as shown in the left panel of Figure [/} This result, therefore, suggests the
importance of taking into account the firms’ screening incentives in the labor market for

optimal policy analyses.

6 Conclusion

In this paper, we study the impacts of policies for disabled workers, incorporating the U.S.
regulation that prohibits explicit discrimination against workers based on their disability
statuses. We develop an equilibrium model in which the anti-discrimination law leads the
firms to offer screening contracts, which consist of wage and job amenities. To map the model
to data, we examine which job amenity is used for screening exploiting policy variations, and
we structurally estimate the model targeting the empirically estimated impacts of the WOTC
amendment. The results from our quantitative policy analyses advocate the importance of
using firm subsidies in conjunction with disability insurance. Firm subsidies that increase the
provision of job amenities mitigate the labor supply disincentive effects of disabled workers
from DI and directly lower contract distortions (due to screening) on healthier workers. Such
interactions imply that DI and employment subsidies, when used jointly, are able to provide
insurance across employment statuses and across disability statuses in the labor market.
Moreover, this finding highlights a potential need to expand subsidizing of firms to hire
disabled workers. While the U.S. spends close to 220 billion dollars annually providing DI
benefits, firm subsidies that support the hiring of disabled workers are extremely limited.
In light of our model, subsidies to promote a more generous provision of job amenities to
reduce disabled workers’ disutility from work may be effective in improving efficiency in the
labor market and increasing the welfare of workers in the aggregate.

The framework in this paper provides an important foundation for understanding the
joint effects of social insurance and labor market policies for disabled workers in the presence
of adverse selection (or firms’ screening incentives). There are several promising avenues
for future work. First of all, in order to focus on the firm-side responses to government
policies, we made a simplistic assumption on the worker side by assuming that workers solve
a static labor supply problem. It is desirable to add life-cycle features to the model with a
consumption and savings margin to characterize the labor supply effects of DI. Second and
relatedly, it is important to consider firms’ dynamic screening problem in an environment
where workers” health statuses change over time. We leave these interesting extensions for

future research.
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A  Proofs

A.1 Equilibrium Contracts in the Screening Economy (with Risk-

Neutral Workers and Linear Policies)

We show properties of the equilibrium contracts under screening economy, in comparison
with the first-best economy. Here, we also incorporate (for use in our quantitative analysis),
F; type-dependent fixed cost of work and tr;, type-dependent lump-sum transfers from the
government. Also assume, for simplicity, income taxes are proportionate at rate t, and firm
subsidies are given specifically for the provision of job amenities with the amount sC' (a).
Moreover, we allow for the incorporation of multiple non-wage benefit measures. We denote
ag, the non-wage benefit of type k, and c(ay), the cost function of the specific non-wage
benefit. Thus, the total costs are now denoted as >, ¢ (ax), and utility, >, ¢ (ax)The latter
policy corresponds to the WOTC program that we use to identify the firm costs of providing

non-wage benefits. The problem of the screening economy then reads,

dz + max 41 (6) [(1 —tw+ o (%:@(ak)) — k- d21
(;;) 1 (6) {yQ— (1— s zkjc a +tr2}zen

10) w@{a- 0wt (o) - i)+ 0= ulo) 0+ i) < O
k
Let Lagrange multipliers with respect to (FE) and (IC) be vand A. Then, from the FOC
with respect to the wage rate, we get
p(0) (1 =1) =vpu(0) = A (0) (1 —1) =0
1-t(1—=XN)=v
With ¢ < 1, for v to be positive, the multiplier A € [0,1). The FOC with respect to the

non-wage benefit of type k, reads

1(0) o’ (ar) — v () (1 — this) ¢ (ax) — A (0) Brgp’ (ar) = 0
(B2 = AB1) @' (ar) = (1 =) (1 = A) (1 —this) ¢ (ax)
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Rearranging,

_ Bog (ar) — (1 — 1) (1 — ¢his) ¢ (ax)
Br’ (ar) — (1 — 1) (1 —ahis) & (ax)’

A

and combining with the FOC with respect to wage rate,

By’ (ax) — oy’ (ay,)

v = 0 S ) == (=) @ (@)

Since by assumption [y > 5, numerator of v is positive, thus, the denominator must
be positive. This implies that for A to be positive, the numerator must be positive, i.e.,
Ba’ (ar) > (1 —1t) (1 —1;s) ¢ (ag). Note that in the first-best, the optimality condition for
ar reads Bo¢’ (afB) =1—-t)(1—s)d (a£B>. Thus, by concavity of ¢ function (and con-
vexity of ¢ () function; holds with linear function too), ag® < af® when A > 0 (i.e., when
(IC) is binding).

Lastly, the FOC with respect to # reads

w0 [a-ow s, (;wak)) - R+
vl (0) {y2 Cw— (1= is) Y e (an) + m} ke

k

O -0u s (o) --af -0

() ) o) )

(1=t (1= N {y2 — (L —is) D c(ar) +tr2} =1-)1-A) uf/ze)

k

Denote ¢ (a) = X5 ¢ (ag), ¢(a) = X ¢ (ar)and d; = F; + d;. For now, assume no policy.
Then, the last equation from FOC with respect to 6:

{Bagp (@) — do} = MBrp (@) =i} + (1= N) s — (@)} = (1 - W)

{Bro(@=ditp—c@)-MAp(@ —di+p-c@} = 1-X) 77
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Let 81 = x(2, and cig = fczl Note also that

(Bi=B)¢' (a)  (x—1)¢ (a)

By’ ( )= (a)  xPay (a) — ¢ (a)

P (a) — ' (a) = xPa' (@) + x (@) _ (x—=1) (a)
B¢’ (a) — ¢ (a) XBay’ (a) — c (a)

1-A=

1—Ax =

1-Xx  d(a)
1—X By (a)

(similar calculations hold with &). So, simplifying, the FOC with respect to 6 can be ex-

pressed as

/ 4 (a) 7 =k
20 fo= el 4 500 (s () - ) } = ()

In the FB, the following hold:

) [ o) 4 0 07) )
o () = ()

which implies that the (aF B grb ) satisfies equation 1'
Since we know that a® > a4, then we need to know how §4% should adjust so that the

_ 0 d (a) ~
tion (4)) holds. ttok th f— — —dy)p.
equa 10n olds. So, we want to know the sign o % {y2 c(a) + By (@) (ngo (a) 2>}

D el dd@) (@ @[ d
m{(**¢m> &w@}{W@ <¢@f}%” @}
(1) x + if Bop(a) —dy > 0
— if Bop(a) —dy <0

The first term is positive with convex cost (¢ (a) > 0) and concave utility ( and ¢” (a) < 0).
The second term is positive if Sop (a)—czg > (. Think of a labor force participation constraint.
Workers’ utility from work is w+ f5¢ () and utility from not working, do. If o (a)—dy > 0,
utility from non-wage benefits is so high that even at wage rate of 0, the worker would be
willing to work, which is unlikely. Thus, under reasonable parameters, it will be the case that
Bawp (a) — dy < 0. If s0, when a is lower (a*% < a'F), the term in the bracket is higher; to
satisfy the FOC (given that the RHS is a constant, x), it must be that u' (9A5> <u (HFB),

which implies with a concave matching function, 4% > 9B,
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Lastly,

v el =1
=1y —cla) — 9;/(2?) {m —cla) + BQC;/)(/&()G) (B2 (a) - Jg)}
If (a,0) = (af®,07F), then w = w®. If ¢’ < o’P, then from our assumption that
Bawp (a) — dy < 0, {yg —c(a) + ﬁ;(lcz)a) (ﬂggp (a) — CZQ)} is higher. With 45 > §F B, 95((9?
is lower.

A.2 Optimal Policy under Full-Information Benchmark

From the government’s budget constraint,

(0 (t,s,d)) (18 g 8_9*(t,8,d)/€ sdt (b s
R a1 4 R R vl BECE)

Substituting d,

0" (t,5,d)) [U ~ 1) {fi -9t - e

= maxu (0" (t,s,d)) [fi —a" (t,s) + Bip (a” (t,5))] — 0" (t,s,d) k

t,s,d

}+@wmwa@ﬂ

The first-order condition with respect to d reads:

dG¥ do*

= WO i~ +hip() —n S =0

As % < 0, it must be the case that ' (0*) {f; — a* + Bip (a*)} = k. Moreover,

di = p(07) B’ (@) = 1] Cg
) (= "+ o (a)} — ] 2
= n0) 5! (@) 1] 5 =,
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and

diﬁ = [W(O){fi—a (t,s) + Bip(a” (L,5))} — K] ddi*
+1.(0%) [Bi (a*) — 1] d(Zf
= p(0°) By (a") = 1] cht* =0

These two equations imply that

1ok _ 6@'05 ﬁ "
Bip' (") =1 = B H(l—t)(l—s)} } —1

o B T
= {u—tm—s)} !
= (1-t(1-s)-1=0

ort*=s"=d* =0.

B Data Appendix: Health and Retirement Study

B.1 Sample Selection

The main data source used in our empirical analysis is the Health and Retirement Study
(HRS), a longitudinal dataset providing socioeconomic circumstances of individuals above

the age of 50. For our empirical analysis, we impose the following sampling restrictions:

1. Exclude self-employed individuals: Our main research interest is to understand the
determinants of firms’ non-wage benefit packages to screen workers, and we don’t

observe these variables for self-employed individuals.
2. Exclude public sector employees.

3. Focus on the 1996-2008 period: The U.S. introduced a major welfare reform in 1996
that there could be discontinuity in disabled workers’ behavior in labor markets be-
fore and after 1996. Also, the U.S. economy had experienced severe recession after
2008. Even though we control for macroeconomic condition of the economy using the
aggregate indices, this unusually huge economic downturn might affect our empirical

analysis.
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4. Exclude individuals below 50 or above 65: Individuals participating beyond their full
retirement age may have different characteristics from the rest. We also exclude ob-

servations younger than 50 as the number of these observations are too small.
5. Exclude observations with missing health or other important demographic information.

The original HRS dataset includes 429, 350 observations. The number of dropped observa-

tions are documented in Table [0

Table 9: Sample Selection

Sample size

Original sample 429,350
Number of drops
(1) Self-employed 18,559
(2) Public sector employees 1,954
(3) Year before 1996 or after 2008 159,454
(4) Age below 50 or over 65 198,899
(5) Missing health information 4,149
(6) Missing demographic data 4
Total number of sample dropped 383,019
Remaining sample 46,331

Note: Table [9] summarizes the sample restrictions we imposed to the HRS dataset and the outcomes.

B.2 Summary Statistics by Disability Measures

Since these two variables that we used to construct the degree of disability are subjective
measures relying on the respondents self-evaluation, one may worry that our disability mea-
sure may not correctly reflect the respondents’ health conditions. Thus, we looked into the
relationship between our disability measure with other objective health variables available
in the HRS. Table [10] confirms that our disability measure indeed has positive relationship

with the severity of health conditions.
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Table 10: Other Measures of Health: Sample Means

Moderately  Severely

Objective health measures Non-disabled . .
disabled disabled
Body Mass Index 27.6 29.4 30.4
Hospital utilization during the past 12 months
Out-of-pocket medical spending ($2014) 2,194 3875 5,039
Any doctor’s visit (%) 88.2 91.1 96.2
Any overnight stay in hospital (%) 11.9 24.3 44.2
Doctor’s diagnoses (%)
Experiencing back problems 23.4 46.7 64.5
Arthritis or rheumatism 38.6 64.3 76.2
High blood pressure or hypertension 38.3 55.8 66.1
Emotional, nervous, or psychiatric problems 10.2 23.0 44.7
Diabetes or high blood sugar 9.2 22.5 33.4
Heart attack, congestive heart failure, or other heart problems 9.1 20.6 37.9
Cancer or a malignant tumor of any kind (except skin cancer) 6.7 10.7 14.2
Chronic lung disease (except asthma) 3.6 10.7 24.5
Stroke or transient ischemic attack (TIA) 1.3 4.7 12.3

Note: Table [10] documents the sample mean of objective health measures by the degree of disability. The
sample includes individuals in age between 50 and 65 from 1996-2008. The nominal out-of-pocket medical
expenditure is adjusted using the Consumer Price Index (CPI) in 2014 U.S. dollar.

C Empirical Analysis

In this section, we documents additional robustness results of our benchmark empirical
analysis reported in Section [4.1]

C.1 Testing for the common-trend assumption

We test for the common-trend assumption for the option to reduce working hours by intro-
ducing time-specific health dummies:
2008

Yit = Op+ Z Bth]l{health:h} + Xt + V4 + €5t (5)

§=1998

Table summarizes the estimated coeflicients.
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Table 11: Testing for the Common-Trend Assumption

Dependent variable: Option to reduce working hours

Sample Restriction: All workers Newly hired workers Non-College Graduates
Severely  Moderately Severely  Moderately Severely  Moderately
disabled disabled disabled disabled disabled disabled

Health status -0.019 -0.109 -0.040 -0.087 -0.146 -0.116

(0.113) (0.070) (0.120) (0.073) (0.149) (0.085)

Pre-WOTC expansion

B199s -0.078 0.082 -0.045 0.051 0.098 0.141
(0.155) (0.088) (0.165) (0.092) (0.195) (0.104)
B2000 0.121 0.012 0.044 0.003 0.244 0.030
(0.146) (0.084) (0.175) (0.099) (0.178) (0.102)
B2002 0.299* 0.147 0.187 0.042 0.109 0.056
(0.177) (0.097) (0.204) (0.103) (0.225) (0.125)
Post-WOTC expansion
B2004 0.276* 0.204* 0.109 0.213* 0.345 0.319**
(0.158) (0.108) (0.239) (0.123) (0.217) (0.149)
B2006 0.016 0.267*** 0.109 0.246** 0.025 0.257*
(0.157) (0.093) (0.163) (0.101) (0.195) (0.133)
B200s 0.040 0.116* 0.078 -0.020 0.204 0.257*
(0.129) (0.077) (0.167) (0.098) (0.167) (0.133)
R? 0.098 0.103 0.136
Number of observations 4,530 2,495 2,070

Note: Table[l1|reports the coefficient estimates of a regression equation . The sample is individuals in age
between 50 and 65 from 1996-2008 and is weighted by individual-level survey weight. Newly hired workers
are respondents who reported to work for a new employer within 2 years. A Non-college graduate is an
individual with less than 12 years of schooling. Other regressors include age, age square, gender, average
annual GDP, and dummy variables for industry, occupation, firm size, and union. Standard error is clustered
at individual level. *** p<0.01, ** p<0.05, * p<0.1

C.2 ADA Amendment Act of 2008

We describe our empirical specification to examine the effects of labor market screening using
the ADA Amendments Act in 2008. The empirical specification is similar to our specification
for the WOTC Amendment in 2004:

Yie = Bils2008) + Z Bonlly + Z Banlir>20081 I + ¥ Xt + v Z¢ + €3¢

he{mod, sev} he{mod, sev}

The dependent variable y;; indicates whether an individual 7 in time ¢ has an option to
reduce working hours or not. The definition of other regressors remains the same as those

described in Equation . It is worth mentioning that even though we control for the
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aggregate economic conditions by including macroeconomic variables in Z;, our results could
be confounded by the Great Recession whose impact was unprecedented. Finally, we consider

the sample period up to 2012 in this analysis. Table [12| summarizes the regression results.

Table 12: Effects of the ADA Amendment on Option to Reduce Working Hours
Dependent variable: Option to reduce working hours
Sample restriction: 2004-2014
Severely  Moderately
disabled disabled

Health status (Ban) 0.057 0.115*

(0.104) (0.059)

Health Statusx 0.079 -0.126*

Post-Amendment (f3,)  (0.113) (0.064)
R? 0.096
Number of observations 3,299

Note: Table [12] reports the coefficient estimates of the regression based on sample period 2004-2014. The
sample includes individuals in age between 50 and 65 and is weighted by individual-level survey weight.
Other regressors include age, age square, gender, average annual GDP, and dummy variables for industry,
occupation, firm size, and union. Standard error is clustered at individual level. *** p<0.01, ** p<0.05, *

p<0.1

For moderately disabled workers, the expansion of the ADA-eligible workers led to a
decrease in the provision of option to reduce working hours. However, we find that there was
no significant change among the severely disabled workers’s amenity level after 2008. Again,
these findings are consistent with the standard screening model’s predictions as described in
Section 4.1 While the severely disabled workers’ contracts are unaffected, the employment
contract for the moderately disabled depends on firms’ screening incentives. These observa-
tions are suggestive evidence for our hypothesis that the option to reduce working hours can

serve as a firm’s screening device against workers with disabilities.

C.3 The Effects of WOTC on Employment

Table [13] documents the empirical results from the empirical analysis on employment.
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Table 13: Effects of the WOTC-Amendment on Other Labor Market Outcomes

Employment
WOTC2004 0.034***
(B1) (0.004)
Health Status Severe -0.841%**
(B2) (0.013)

Moderate -0.384***

(0.009)
Health Status Severe -0.018
x WOTCz2004 (0.011)
(B3) Moderate -0.016

(0.011)

C.4 Robustness Analysis

We conduct robustness analyses with additional controls (Table and under restricted
sample (Table [15).

Table 14: Effects of the WOTC-Amendment with Additional Controls

Option to reduce hours

Health Status Severe 0.229*** 0.229***
(B2n) (0.007) (0.001)
Moderate 0.118*** 0.118***
(0.003) (0.003)
Health Status Severe 0.021 0.021
x WOTCygp4 (0.792) (0.797)
(B3n) Moderate 0.107** 0.107**
(0.025) (0.026)
Additional Controls Wage, WagexPost Wage, WagexPost
Gender xPost

Note: Sample in this regression analysis is restricted to high school graduates. The additional covariates used in the regression
include age, age-squared, female dummy, self-reported health status dummy, firm-size categories dummy, union dummy, and

annual growth rate of GDP. Standard error is clustered at individual-level.
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Table 15: Effects of the WOTC-Amendment on Male Workers

Option to Reduce
Working Hours

Health Status Severe 0.170*
(Ban) (0.095)
Moderate 0.045
(0.051)
Health Status Severe —0.013
x Post-Amendment (0.101)
(Bsn) Moderate ~ 0.111**
(0.052)
Sample Restriction Male
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