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This paper studies the U.S. income tax and disability insurance systems in a unified framework with relevant
private information and a general socialwelfare function. To that end, I develop a dynamicmodel inwhich agents
differ in labor productivity and disability status, which are both private information. The optimal allocation can
exhibit negative marginal labor income tax rates for high-skilled individuals but zero for low-skilled individuals,
which is contrary to standard results. Also, I find that a reform to the optimal system in the calibrated model
would significantly improve the U.S. system. Thewelfare gains amount to a 3.48 percent increase in consumption
with a utilitarian social welfare function, which might be larger with a non-utilitarian function. Better insurance
for people in bad states and reduced intratemporal distortions account for almost all the welfare gains. However,
intertemporal distortions do not appear to play a major role.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

The Social Security Disability Insurance (SSDI) program is one of the
largest social insurance programs in the United States. In 2013, this pro-
gram provided nearly 11 million people with benefits worth over 140
billion dollars.1 Because SSDI has grown so much in size and impor-
tance, its effectiveness in providing insurance to peoplewith disabilities
must be assessed and the possibilities for improving the program ana-
lyzed. To address these questions adequately, SSDI must be scrutinized
in a dynamic model with uncertain disability shocks and other relevant
life-cycle components, and the optimal system should be similarly scru-
tinized. However, no such analysis has been attempted in the literature
on disability insurance, to the best of my knowledge. Moreover, disabil-
ity insurance has typically been studied in isolation from other tax and
social insurance programs2; these analyses might also be insufficient
or even misleading if economic shocks that are relevant to other pro-
grams are systematically intertwined with disability risk. Thus, it
would be desirable to incorporate relevant shocks to the analysis of
disability insurance.

Motivated by these issues in the literature, this paper provides a
comprehensive welfare analysis of the U.S. income tax and disability

insurance systems in a dynamic model with private information for
both labor productivity and disability. Individuals are either high-
skilled or low-skilled throughout their lives, but they can become dis-
abled permanently during any period. However, both their skill types
and their disability status are only privately observed. In this economy,
the government should provide adequate insurance for people in bad
states (low-skilled or disabled) and incentivize those in good states
(high-skilled or able). The incentive problem can be quite complex be-
cause the two sources of private information interact with one another
throughout their life cycles. In addition, the social welfare function is
allowed to be non-utilitarian. Thus, the government should take into
account that one type might be favored in redistribution.

This paper tackles the two issues in the literature discussed above.
First, disability insurance is unified with non-linear income taxation,
which addresses unobserved differences in ability in a single model
with the general social welfare function. In particular, I ask whether
and how these model features change the standard results in either
the literature on non-linear income taxation or the literature on disabil-
ity insurance. I show that the interaction between the two sources of
private information and the general social welfare function can signifi-
cantly alter the standard optimal allocation rules. Second, this paper
quantifies the welfare gains that result when the optimal system of in-
come tax and disability insurance is adopted (relative, of course, to the
U.S. system) and investigates the factors that account for such welfare
gains. For this purpose, I calibrate themodel to the U.S. economy, taking
advantage of data sources such as the Panel Study of Income Dynamics
(PSID). To the best of my knowledge, this is the first paper that quanti-
tatively evaluates thewelfare effects of the U.S. SSDI program relative to
the optimal system in a rigorously calibrated dynamic model with pri-
vately observed disability shocks.

The findings of this paper are as follows. Theoretically, this paper
presents three characteristics of the optimal allocation that mark a
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sharp departure from the standard principles found in the literature.
First, high-skilled agents can face non-standard distortions in their con-
sumption and labor; otherwise, low-skilled but able agents would claim
to be high-skilled but disabled.When some of the incentive compatibil-
ity (IC) conditions for the “double deviations” are binding, the planner
should reduce the consumption for high-skilled but disabled agents
such that this state does not look attractive to low-skilled agents. In
addition, the planner should raise the capital income tax rates for the
high-skilled to prevent excessive saving for self-insurance against dis-
ability, which ismotivated by the lowdisability consumption. These dis-
tortions represent a utility loss to the high-skilled. Thus, the high-skilled
should be additionally incentivized by a marginal subsidy to labor in-
come. I show that the three-way distortions are not just possible in the-
ory but are actually observed in the optimal allocation of themodel that
is calibrated to the U.S. economy.

Second, in contrast to the distortions for the high-skilled, the alloca-
tion for low-skilled agents can exhibit zero marginal labor income tax
rates if the welfare weight on the low-skilled is sufficiently low. In this
case, their lifetime utility becomes sufficiently low that high-skilled
agents find no reason to deviate. Therefore, the planner does not need
to distort the allocation for the low-skilled to make it less attractive to
the high-skilled. Consequently, the labor allocation for the low-skilled
can be left undistorted.

In the quantitative welfare analysis, I find that the reform to the op-
timal system yields large welfare gains. With the utilitarian social wel-
fare function, the welfare gains amount to a 3.48 percent increase in
consumption. These welfare gains are then decomposed into improve-
ments to the following aspects of allocation: i) 3.7% of the total gains
are caused by reducing intertemporal distortions, ii) 54.5% are due to
correcting excessive intratemporal distortions and the redistribution
from able to disabled agents, and iii) 41.8% are the result of the redistri-
bution from high-skilled to low-skilled agents. Thus, the lion's share of
the welfare gains is attributed to better insurance for agents in bad
states and the improvement in intratemporal allocation. This result sug-
gests that the U.S. income tax and disability insurance system does not
insure people well against adverse shocks to their ability, despite creat-
ing severe intratemporal distortions.

In the case of the non-utilitarian social welfare function, the optimal
policy might achieve even larger welfare gains when either skill type is
particularly favored in the redistribution. For example, when the social
welfare function cares only about low-skilled agents, adopting the opti-
mal system would be equivalent to raising consumption by 9.64% and
the redistribution between the skill types would account for 84.4% of
the welfare gains. Intuitively, in a society that favors one skill type
over another, the redistribution to the favored type matters more for
social welfare and can therefore lead to substantial welfare gains.

1.1. Related literature

This paper studies the optimal design of disability insurance and in-
come taxwithmultiple sources of private information. Thus, it is related
to the large volume of literature on non-linear optimal taxation follow-
ing Mirrlees (1971) (see Albanesi, 2008, for a review). This study also
draws from the growing literature on the New Dynamic Public Finance
(Golosov et al., 2006; Kocherlakota, 2010). However, my paper is more
directly related to papers such as those of Diamond andMirrlees (1978)
and Golosov and Tsyvinski (2006), which study the optimal disability
insurance when disability is private information. In particular, I extend
the model developed in Golosov and Tsyvinski (2006) by allowing pri-
vately observed skill heterogeneity and find that non-standard distor-
tions can emerge for the top skill type.

As with my paper, certain papers examine models with multiple
sources of private information. Judd and Su (2006) generate the distor-
tion for the top skill type, but only numerically. In addition, Beaudry
et al. (2009) study a redistribution problemwhen productivity is unob-
served in both market and non-market activities. Weinzierl (2011)

finds that if an agent's relative position on the skill distribution scale
varies with age, there might be distortions at the top. Nevertheless,
my paper is most closely related to that of Lozachmeur (2006), which
is a two-period version of this model. In addition to generalizing his
model, my paper adopts a general social welfare function and conducts
a rigorous quantitativewelfare analysis. It is notable that in the industri-
al organization literature, Rochet and Choné (1998) and Armstrong
(1996), among others, analyze a non-linear pricing problem with
multi-dimensional unobserved characteristics.

Several papers conduct quantitativewelfare analyses on tax or social
insurance programs with a dynamic Mirrlees approach. Weinzierl
(2011) calculates the welfare gains from age-dependent taxes and
Hosseini (2010) investigates the welfare effect of a mandatory Social
Security program when the annuity market has the adverse selection
problem. My paper is similar to that of Huggett and Parra (2010) in
terms of quantitative methodology because they engage in an exercise
similar to that employed in this study to evaluate the performance of
the U.S. social insurance system. Without disability shocks, their paper
can be interpreted as concentrating on redistribution across different
productivity types. Finally, Farhi andWerning (2012) assess thewelfare
gains from achieving constrained efficiency in intertemporal allocation
in a general-equilibrium model with private information. My paper
also utilizes their approach in decomposing the welfare gains from the
optimal reform.

1.2. Structure of the paper

The remainder of this paper is organized as follows. Section 2 intro-
duces themodel and the social welfare function. Section 3 characterizes
the optimal allocation of this model and describes how its key features
can modify the standard rules for optimal allocation. Section 4 approx-
imates the U.S. income tax and the SSDI program and finds the equilib-
riumallocation. In Section 5, I introduce a number of partial reforms that
can be used to decompose thewelfare gains from the optimal system. In
Section 6, I calibrate the model and quantify the welfare gains from the
reforms introduced in Section 5 and also investigate the sources of the
welfare gains through a decomposition analysis. Finally, Section 7 con-
cludes. The Appendix provides proofs for the main results.

2. The model

2.1. Agents' preferences and production technology

The economy is populated by agents who live for S+1periods from
age 0 to S. All agents consume every period but only able agents under
themandatory retirement age z canwork. Thismodel nests an economy
without a mandatory retirement age as a special case with z = S + 1.

When the agentswork, they produce output by the production func-
tion y = wl, where y and w denote output and labor productivity,
respectively. I assume that w = 0 for retirees and disabled agents and
w N 0 for able agents. Throughout this paper, I assume that information
on ability is private, i.e., bothw and l are observed only privately, where-
as output y is publicly observed. Thus, if a government or a planner as-
signs some y to agents, it should incentivize them appropriately.

In every period, agents evaluate their well-being by the utility func-
tion u(c) − v(l), where u(c) and v(l) are the consumption utility and
labor disutility, respectively, given consumption c and labor effort l. I
make standard assumptions that u′ N 0, u″ b 0, v′ N 0, v″ N 0 and normal-
ize v(0) = 0.

2.2. Privately observed shocks

There are two sources of private information on labor productivity:
productivity type and disability status. In other words, only agents
know whether they are high-skilled (type H) or low-skilled (type L)
and whether they are able or disabled. To describe the evolution of
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