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Abstract

This paper evaluates the welfare consequences of Medicaid expansions targeting low-
income children and pregnant women between the late 1980s and 2010 and their effects
on private health insurance premiums. By extending public coverage to dependents,
these reforms reshaped household insurance decisions and led to significant crowding
out of private insurance. Motivated by new evidence on shifts in insurance coverage,
family-level dynamics, and medical spending patterns, I develop and estimate a model
of household insurance choice that incorporates heterogeneous household composition
and health risks, Medicaid eligibility constraints, and endogenous premiums. I find that
while these expansions lead to significant crowding out, welfare gains were substantial
among low-income households. These gains come from increased consumption and
medical treatment among low-income families. I find that the effect on private health
insurance prices is small because opposing shifts in the risk profile of enrollees and in
the size of insurance plans offset each other in equilibrium.
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I Introduction

For more than half a century, U.S. policymakers have pursued broader access to health
care and insurance coverage. Signed into law in 1965, Medicaid provides public health
insurance to the poor, disabled, and medically needy individuals- groups who lacked access
to private coverage. Through successive reforms, Medicaid expanded significantly, becoming
one of the largest components of U.S. public spending and a cornerstone of the social safety
net. Because the United States relies heavily on private health insurance, understanding
how Medicaid affects household behavior, private insurance markets, and welfare is therefore
central to public policy.

Between 1986 and 2010, a series of policy changes dramatically expanded Medicaid el-
igibility for children and pregnant women in low-income families. Because children and
pregnant women, if covered, are usually claimed as dependents under a family member’s
employer-sponsored plan, these expansions altered household insurance decisions by cre-
ating new combinations of public and private coverage within the same household. Also,
families could now insure dependents through Medicaid without maintaining private cov-
erage for adults, effectively decoupling dependents’ insurance decisions from those of their
parents or spouses. This expansion thus broadened the set of coverage options available to
families and introduced new margins along which they could adjust their insurance choices.

The new coverage options substantially changed household behavior. Many individuals
who were previously privately insured shifted to Medicaid, leading to substantial crowd-
out of private coverage (Cutler and Gruber, 1996). Because the policy primarily targeted
dependents rather than policyholders, it also generated spillover effects: household mem-
bers ineligible for public insurance—typically parents—were more likely to drop their own
coverage and become uninsured (Bullano, 2023).

While crowd-out and spillover effects are key for understanding the fiscal cost of these ex-
pansions and their welfare implications for targeted households, they also could have broader
market consequences. If targeted households differ systematically from the privately insured
population—particularly in health risk and expected medical spending—the reallocation of
coverage can alter the risk composition of the privately insured pool if the expansion is large.
Such compositional changes may, in turn, affect equilibrium premiums in private insurance
markets.

Evaluating the welfare implications of these expansions therefore requires accounting for
both their direct effects on targeted families and their equilibrium consequences for private
markets.

This paper examines how the expansion of public health insurance to children and preg-



nant women affects household coverage choices, private insurance markets, and welfare. I
first document three facts on Medicaid eligibility, insurance coverage composition, and total
healthcare expenditures that motivate a structural model of household insurance decisions
and equilibrium pricing in private markets.

First, between 1986 and 2010, Medicaid eligibility expanded substantially for children
and pregnant women, while eligibility for adults increased only modestly. Using historical
eligibility rules, I construct annual measures of the share of the U.S. population eligible
for Medicaid and show that the fraction of eligible children rose sharply during this period,
whereas the increase for adults was significantly smaller. As a result, the expansion generated
a substantial mismatch in public insurance eligibility within households, making children and
pregnant women increasingly eligible for public coverage even when other family members
were not.

Second, insurance coverage composition shifted markedly over this period, affecting mil-
lions of individuals. Consistent with the expansion of Medicaid eligibility, public coverage
rose sharply for children and more modestly for adults, while private insurance declined sub-
stantially for both groups. These changes represent a large reallocation of coverage across
insurance sources. The magnitude of this shift suggests that the redistribution of enrollees
between public and private programs may have altered the risk composition of the privately
insured population.

Third, to assess how these changes could affect premiums and welfare among low-income
families, I document how total health care expenditures vary across demographic and income
dimensions. Along the demographic dimension, the populations targeted by the Medicaid
expansions—children and young adults— turn out to have substantially lower total health
care expenditures than the average privately insured individual. This suggest that when
these relatively low-cost groups exit private coverage, the average cost of those who remain
privately insured may rise. Along the income dimension, individuals in low-income families
exhibit a higher probability of zero annual medical expenditures than their higher-income
counterparts, suggesting that foregoing medical treatment is an important behavioral margin
for these households.

Motivated by these facts, I develop a model of household insurance choice and pricing in
private markets. I follow Einav, Finkelstein, Ryan, Schrimpf, and Cullen (2013a) and model
health insurance decisions in a static model, and incorporate three key extensions. First, I
explicitly model that households are heterogeneous in their composition, from single indi-
viduals (with and without dependents) to couples, and that each member faces idiosyncratic
health risks and has differential access to public insurance. This structure captures the tar-

geted nature of the Medicaid expansions—which primarily extended coverage to children and



pregnant women—and allows household insurance decisions to respond to institutional con-
straints in the U.S. health insurance system. Second, I model health risk directly rather than
medical expenditure risk and allow income to influence treatment behavior. Thus medical
spending emerges endogenously from the interaction between health shocks and treatment
decisions, a distinction that is essential for capturing income-related behavioral responses
among low-income households (Acquatella, 2023; Capatina and Keane, 2025; Ozkan, 2024;
Lockwood, 2024). Third, I allow private insurance prices to adjust endogenously, reflecting
how individuals sort between public and private coverage. As public insurance expands, se-
lection into private plans changes, altering the risk composition of the privately insured pool
and, consequently, equilibrium premiums. This mechanism is critical for capturing feedback
effects between public policy and private market dynamics. To the best of my knowledge,
no prior study has analyzed the Medicaid expansions for children and pregnant women and
their implications for welfare and private insurance pricing.

I estimate the model using data from 1998-2000, a period representing an intermediate
stage of the Medicaid expansion—when eligibility for children and pregnant women had
already increased substantially but remained well below its 2010 levels. I then use the model
to conduct two counterfactual exercises that quantify the effects of changes in eligibility
rules.

In the first, I evaluate how the Medicaid expansions up to this intermediate stage affected
coverage, premiums, and welfare. Specifically, I simulate an economy in which these groups
are subject to the same Medicaid eligibility rules as adults, removing the differential thresh-
olds that favored them. For this exercise, I don’t impose fiscal neutrality. The counterfactual
economy exhibits lower public coverage and higher private insurance enrollment, but the com-
position of these shifts varies across groups. Among children, gains in private coverage do
not offset the loss of Medicaid, leading to higher uninsurance. Among adults, the opposite
occurs: as families move into private family plans, adult coverage rises and uninsurance falls.
Despite large reallocation between public and private insurance, equilibrium adjustments in
private premiums remain modest. Premiums in the baseline economy are slightly higher than
in the counterfactual without the expansions, but the differences are small. This is because,
for family plans, the average cost per insured person is higher in the baseline because fewer
children remain privately covered. However, this upward pressure is offset by a decline in the
average plan size, as larger families exit private coverage altogether in response to the more
generous Medicaid eligibility. The welfare comparison between the two economies reveals
substantial heterogeneity across households. The expansion generates large welfare gains for
the targeted population, particularly among households below 150% of the federal poverty

line (FPL). For these families, gains arise from both higher consumption and greater medical



utilization: Medicaid lowers the effective price of care, reduces out-of-pocket expenses, and
eliminates private premiums. Among higher-income households, welfare improvements are
smaller and stem mainly from increased disposable income, as these families already received
medical care prior to the expansion. For untargeted households, welfare effects are slightly
negative, reflecting the modest premium increases associated with the policy.

In the second exercise, I examine to what extent the continued increase in Medicaid
eligibility over the 2000s can account for the observed changes in coverage. For this exercise,
I simulate a counterfactual economy in which eligibility thresholds are updated to their 2010
levels and recompute the equilibrium. A distinctive feature of this period is that eligibility
expanded not only for children and pregnant women but also for adults, bringing adult
eligibility thresholds closer to those for children. Here, too, I do not impose fiscal neutrality.
The results show that changes in eligibility rules explain about a third of the observed increase
in Medicaid enrollment and the decline in private insurance for children, while for adults it
capture about two third in the increase in Medicaid, while only 20% of the decline in private
coverage. Overall, both adult and children uninsurance rate decline. Because over this period
eligibility rules aligned adult thresholds with those for children, about half of the increase in
children’s Medicaid participation stems from higher adult eligibility—many already-eligible
children gained coverage once their parents became eligible. The equilibrium effects on
private premiums are quantitatively small. Expanding eligibility for children and pregnant
women places modest upward pressure on premiums, but this effect is partly offset by the
increased eligibility of adults, who on average crowd out relatively more costly individuals
from private coverage. These opposing forces cancel out, leaving only a limited net impact
on premiums. Welfare analysis among these two economies reveals, larger welfare gains
among targeted households, mostly explained by extending eligibility to adults, which are
on average subject to higher health risk. For untargeted households, the welfare implications
from higher premiums is negligible. When I impose a revenue-neutral policy and increase
the progressivity of the income tax to balance the government budget, aggregate welfare
still rises, but the gains become more uneven. Low-income targeted households retain most
of their welfare improvements, while higher-income targeted households experience welfare
losses as higher taxes offset part of the benefits from Medicaid. Untargeted households also
face higher taxes and experience small welfare declines.

The analysis shows that the Medicaid expansions for children and pregnant women gener-
ated substantial welfare gains for the low-income families they targeted, while leaving private
health insurance premiums largely unchanged. This finding matters because it demonstrates
that public insurance can expand coverage and improve welfare without materially distort-

ing selection in private insurance markets. The results indicate that the main trade-off in



expanding public coverage is fiscal: welfare gains for low-income households come at limited
cost to non-targeted groups. The model clarifies the mechanism behind this result. By de-
coupling dependents’ coverage from that of adults, the expansions shifted relatively low-cost
members out of private pools, but premiums remained stable because adjustments in plan
size and composition offset these selection effects. Taken together, these findings provide a
coherent quantitative account of how household-level insurance decisions link public policy
to private markets and show that targeted public programs can redistribute effectively at
limited cost to the private sector.

This paper contributes to three strands of the literature. First, this paper contributes
to the literature on health insurance choices and health risk by emphasizing the role of
family-level decision-making and institutional constraints. I extend the standard models of
health insurance choice and medical utilization (Cardon and Hendel, 2001; Einav, Finkel-
stein, Ryan, Schrimpf, and Cullen, 2013a) to incorporate within household heterogeneity for
public insurance and allow for multiple insurance sources and income effects, which are key
features for low-income families. The model allows for under-treatment among low-income
households which is empirically consistent with findings in Capatina and Keane (2025); Ac-
quatella (2023); Lockwood (2024). I integrate these elements into framework that captures
price adjustments and behavioral feedback, both of which are essential for evaluating the
implications of public insurance expansions.

Second, it adds to the extensive literature analyzing the effects of expanding public health
insurance on private health insurance. Cutler and Gruber (1996) first showed that Medicaid
expansions in the late 1980s and early 1990s crowded out private insurance. Since then,
several studies have examined crowd-out across different periods and datasets.! A more
recent strand of this literature examines spillover effects on non-eligible household members.
Koch (2015) studies the late-1990s and 2000s expansions and finds that increases in children’s
Medicaid eligibility reduced parents’ private coverage. Similarly, Bullano (2023) analyzes
the late-1980s and early-1990s expansions and finds that expanding Medicaid eligibility for
children and pregnant women led some parents to drop their own insurance. This paper
provides a unified framework to study both mechanisms and their welfare and equilibrium
implications. I model household insurance decisions in the presence of public coverage,
explicitly incorporating family linkages and institutional features of the U.S. health insurance
system. The results show that while these mechanisms make it more difficult to reduce the

uninsured population, they generate sizable welfare gains among low-income households,

L A non-exhaustive list studying crowd-out includes Dubay and Kenney (1996), Dubay and Kenney (1997),
Thorpe and Florence (1998), Blumberg et al. (2000), Yazici and Kaestner (2000), Card and Shore-Sheppard
(2004), Ham and Shore-Sheppard (2005), and Shore-Sheppard (2008)



with only modest effects on premiums.

Finally, this paper contributes to the literature examining the large decline in employer-
sponsored private insurance coverage over this period. Existing research attributes these
trends primarily to rising healthcare costs and insurance premiums (Chernew, Cutler, and
Keenan, 2005a,b; Kronick and Gilmer, 1999; Shen and Long, 2006), as well as declining
take-up rates among low-income and less educated adults. This paper complements this
literature by developing a structural model that links changes in Medicaid eligibility for
children and pregnant women—groups typically covered as dependents under private in-
surance—to household coverage decisions and equilibrium pricing in private markets. The
analysis shows that these eligibility expansions account for a sizable share of the decline in
private coverage, while having only limited effects on premiums.

The remainder of the paper is structured as follows: Section II presents the motivating
facts. Section III describes the model. Section IV outlines the estimation strategy. Section
V presents estimation results and model fit. Section VI describes the counterfactual exercise,

and Section VII concludes.

II Data, historical changes and facts

My empirical analysis draws on two nationally representative datasets: the National
Health Interview Survey (NHIS) and the Household Component of the Medical Expendi-
ture Panel Survey (MEPS-HC), both representative of the U.S. civilian non-institutionalized
population. The NHIS provides long-run information on insurance coverage and is used
to document trends over the relevant period. The MEPS-HC is a longitudinal sub-sample
of the NHIS that follows selected individuals over two years, collecting detailed data on
demographic characteristics, medical expenditures, insurance coverage, and health status.

I apply a consistent sample selection across both datasets, focusing on heads of house-
hold, their spouses (ages 19-64), and dependent children (ages 0-18). This group excludes
individuals 65 and older, who are universally covered by Medicare, and captures nearly 90
percent of the U.S. population under age 65. Because private insurance eligibility for non-
working individuals often depends on family ties, this definition aligns with the structure of
insurance units. Appendix A provides additional details.

In this section, I document three sets of facts that motivate the model. First, I show
that between 1986 and 2010 Medicaid eligibility expanded sharply, with changes concentrated
among children and pregnant women. Second, I examine how insurance coverage evolved over
the same period, highlighting that the increase in public coverage occurred simultaneously

with a pronounced decline in private coverage, implying a substantial recomposition of the



privately insured population. Third, I explore how this shift in coverage composition relates
to the underlying cost structure of private insurance by analyzing medical expenditures across
demographic and income groups, with particular attention to how treatment decisions vary

by family income.

II.1 Expanding public health insurance in the US: 1986 - 2010

Between 1986 and 2010, the U.S. health insurance landscape underwent substantial
changes, with a strong increase in Medicaid eligibility for children and pregnant women.
Medicaid eligibility is typically determined by comparing family income to individual-specific
income thresholds.? Before October 1986, these thresholds were uniform between individuals
within a household, that is, children and adults faced the same income thresholds.® As a
result, if one household member was eligible, all members typically were. This changed with
the Omnibus Budget Reconciliation Act (OBRA) of 1986 and subsequent legislative reforms,
which introduced higher income eligibility thresholds for specific demographic groups, partic-
ularly children and pregnant women.* These reforms generated within-household variation
in eligibility, different members could face different thresholds based on their demographic
characteristics.

Figure 1 illustrates how changes in Medicaid rules affected income eligibility between 1986
and 2010. I compile annual Medicaid eligibility rules by demographic group and calculate
the fraction of a simulated population eligible for coverage.® Panel 1a shows the fraction of
children (ages 0-18) and the fraction of adults (ages 19-64) eligible. Children’s eligibility
increased sharply in the early and late 1990s, rising from under 10% in 1986 to over 40% by
2010. In contrast, adult eligibility expanded more modestly over the same period.

Panel 1b presents Medicaid eligibility by age group across three periods. The solid black
line corresponds to 1986-1988, when expansions primarily targeted infants and pregnant
women. The dashed black line reflects the 1996-1998 period, just prior to the implementation
of the State Children’s Health Insurance Program (SCHIP). The dotted line represents the
2006—-2008 period, after SCHIP had been fully implemented and before the Affordable Care
Act (ACA). Eligibility for children increased substantially over all this period, as well as

for pregnant women. For other adults, eligibility increased during the last decade of the

2There are other eligibility criteria as well, such as asset test criteria, eligibility based on disability, being
medically needed, among others.

3Until October 1986, Medicaid eligibility was tied to eligibility for Aid to Families with Dependent
Children (AFDC).

4Including OBRA 1987-1990, the Medicare Catastrophic Coverage Act of 1989-1990, and the State
Children’s Health Insurance Program (SCHIP) of 1997.

5See Appendix B for further information.



Figure 1: Medicaid Eligibility: 1986 to 2010
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Note: Simulated eligibility using Medicaid income eligibility rules (1986-2010). Sample: Heads of household,
spouses/cohabitants (age 18-64), and their dependent children from the 1996-1997 Medical Expenditure
Panel Survey. Eligibility is based on income rules for children (0-18), pregnant women, and adults with
dependent children. Other Medicaid eligibility categories are excluded. Left panel: Share of children (0-18)
eligible (solid black line with circles) and share of adults (19-64) eligible (dashed black line). Right panel:
Share eligible by age group. Solid black line with circles corresponds to 1986-1988; dashed black line with
squares corresponds to 1996-1998; dotted black line with triangles corresponds to 2006—-2008.

analysis, and this was concentrated among young adults with children who were already
eligible. Overall, this period saw a substantial increase in child eligibility and a structural
shift in Medicaid eligibility, creating many families in which children and pregnant women
qualified for public insurance while parents did not.

While previous graphs focus on changes in eligibility, we now turn to actual Medicaid
enrollment and private insurance. Figure 2 presents aggregate trends in individual health
insurance coverage over the analysis period, disaggregated by age group (children aged 0-18
and adults aged 19-64) and source of coverage (Medicaid vs. private insurance). Panel 2a
shows those in Medicaid, while 2b shows the share in private insurance. Mirroring eligibility,
there was a substantial increase in Medicaid coverage among children, from 8% in 1984 to
nearly 35% by 2010, coinciding with a sharp decline in private coverage, which fell from
nearly 78% to about 60%.

While Medicaid coverage for adults increased over the period, the magnitude of this in-
crease was considerably smaller than for children, consistent with the more limited eligibility
expansions targeting adults. During the same time period, the share of adults covered by
private insurance declined markedly. It declined from 84% in 1984 to 70% in 2010. The



Figure 2: Health Insurance Coverage: Children (0-18) and Adults (19-64)
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Vertical dashed lines indicate time periods when legislation changes expanded eligibility for the targeted
population.

decline in adult private insurance led to an increase in the uninsurance rate of adults over
this period.

Taken together, these trends reveal a large-scale expansion in public insurance eligibility
and a corresponding contraction in private coverage. These pronounced changes motivate an
analysis of whether shifts in coverage composition affected equilibrium premiums in private

insurance markets.

I1.2 Medical expenditure, demographic characteristics and income

Understanding how medical expenditures vary across demographic and income groups is
central for interpreting both the welfare and market effects of Medicaid expansions. On the
one hand, variation in medical spending across demographic groups determines how crowd-
out affects the cost structure of private insurance, since shifts in who remains privately
insured change the average cost of coverage. On the other hand, differences in medical
spending behavior across income groups are key for understanding treatment decisions and

welfare gains from expanded coverage.

Medical expenditure and age. To assess how the cost structure varies with demo-

graphic characteristics, I examine how individual total health care expenditures change with
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age among the privately insured. Total expenditures include both out-of-pocket spending
and payments made by private insurers. Figure 3a shows that average annual health care
spending rises steeply with age. Children consume on average about $970 per year, compared
with $2,470 for adults. Among adults, spending increases sharply with age—from roughly
$1,620 for individuals aged 25-34 to about $4,635 for those aged 55-64. The average across
all privately insured individuals is approximately $2,100 per year. This pattern implies that
as crowd-out reduces private coverage among children, the composition of the privately in-
sured pool shifts toward older, higher-cost individuals. Even if individual utilization patterns
remain unchanged, such a compositional shift increases the average cost of providing private

insurance, potentially exerting upward pressure on premiums.

Medical expenditure and income. Since Medicaid expansions primarily targeted low-
income households, it is important to examine how income correlates with medical spending.
Figure 3b shows the probability of incurring any medical expenditure among privately insured
individuals, splitting the sample into two income groups based on their position within
the age-specific income distribution. The probability of having zero expenditures is higher
among low-income individuals. These differences are larger among individuals who report
being in good health, while the gap narrows considerably for individuals reporting being
in poor health.® These patterns indicate that low-income households are more likely to
forgo treatment, consistent with higher opportunity costs of care. The smaller gap among
individuals in poor health suggest that treatment became more valuable in poor health. This
interpretation aligns with Acquatella (2023), who document similar evidence among low-
income households. From a modeling perspective, this behavior highlights the importance
of allowing for income effects and endogenous treatment choices when assessing the welfare

implications of public insurance expansions.

III Model

This section develops an equilibrium model of health insurance motivated by the empir-
ical patterns documented above. The framework builds on the model developed by Einav,
Finkelstein, Ryan, Schrimpf, and Cullen (2013b), who study insurance choice and medical
utilization under exogenous prices, and extends it in three key ways. First, I explicitly model
household composition, allowing for heterogeneous members facing distinct health risks and
Medicaid eligibility, consistent with the asymmetric expansions targeting children and preg-

nant women. Second, I introduce income effects in medical treatment decisions to capture

6 Appendix D contains these specific disaggregation.
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Figure 3: Individual annual total health care expenditures
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the behavior of low-income families, for whom forgoing care is an important adjustment
margin. Third, I embed the model in equilibrium, allowing private insurance premiums
to adjust endogenously to changes in the composition of enrollees, linking policy-induced

coverage shifts to market outcomes and welfare.

III.1 Environment and timing

The economy consists of heterogeneous households that differ in family composition,
income, and health characteristics. Each household & is composed of N members indexed
by i. Members are described by observable demographics h; = (a;, s;, hs;), where a; denotes

age, s; sex, and hs; health status. Household heterogeneity is summarized by

Xp, = {m, yr O}, where = (%0, O = {hi}.

Here, n* and n¢ denote the number of adults and children, respectively, and y; denotes
household income.

Decisions take place in a static two-stage environment. In the first stage, households
choose a health insurance contract f@i from the set of contracts Q(X},Y) available given
their characteristics and the Medicaid eligibility rules Y. In the second stage, after individual

health shocks Ay = (A1,..., Ay, ) are realized, households decide how much medical care to
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purchase for each member and how much to consume.

II1.2 The household problem

Given the environment described above, households choose medical spending and con-
sumption after health shocks are realized and select health-insurance contracts ex ante to

maximize expected utility.

Second-stage problem

Given health shocks Ay = (A1,..., Ay, ) household second-stage utility is

1=y
u(cg, my, Ay) = ﬁ (%) + zi:w(hi) {(ml —\i) — ﬁhl)(m, N2
Following Cardon and Hendel (2001) and Einav et al. (2013b), I model the value of medical
treatment as a quadratic function of the distance between medical spending and the health
shock. Health shocks reduce utility, and medical treatment offsets this loss. Household
chooses from three discrete treatment levels per individual: m; € {0, a\;, A;}, representing
no treatment, partial treatment, and full treatment. No treatment implies the health shock
reduces utility, partial treatment mitigates this loss, and full treatment fully offsets it.

For consumption, I depart from the quasi-linear specification commonly used in the
literature and instead adopt a strictly concave utility function that allows for diminishing
marginal utility of consumption, governed by parameter . Here, (" denotes an equivalence
scale that adjusts for household composition.

This formulation allows for the possibility that no treatment (partial treatment) may
be optimal, creating a margin of self-insurance via forgone care, particularly relevant for
low-income households (Acquatella, 2023) and uninsured individuals (Capatina and Keane,
2025).

The household chooses (¢, my) to maximize this utility subject to its budget constraint:

X, Ay, 1)) = A 1
U( k> k?"ik) Ck207rrria6}]§/[k(/\k)u(6k7mk’ k) ()

s.b. ¢+ OOPi(mk) <Y(yp — P,f; ) + Tr(Y(yk — P,g; M) OOP{C(mk); nk),
My (Ay) = {my, € RY¥ - m; € {0, a\;, \i} Vi}.

Where OOPi(-) and P,f denote, respectively, the out-of-pocket payment function and the

premium under contract j, Y(:) is after-tax income, and Tr(-) represents transfers that
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guarantee a minimum consumption floor.

A health insurance contract directly affects the household’s budget constraint in two ways.
First, the premium P,f reduces disposable income available for consumption and medical
spending. Second, the out-of-pocket payment function OOP?;(-) determines the share of
medical expenditures paid by the household. By lowering the effective price of treatment,
health insurance reduces the marginal cost of medical care and increases the incentive to

seek treatment.

First-stage problem
Before observing health shocks, the household selects the insurance contract that maxi-

mizes expected utility over second-stage outcomes:

VX)) = B| max BaJU(Xe ko) o))+l &)

where

(1= a7 )
11—, '

The function U(z, ) is a non-linear aggregator that combines second-stage utility = with

Uz, ¢) =

contract-specific utility dji. It allows the curvature of second-stage utility, governed by
v, to differ from risk aversion over uncertain outcomes, governed by ~7,. The curvature
parameter v governs optimal treatment decisions, while 7, governs choices over insurance
contracts. This assumption decouples the first- and second-stage problems, making the
model tractable enough to estimate. The term wi captures contract-specific utility that
does not depend on medical or non-medical consumption. It includes non-pecuniary costs
associated with applying for Medicaid and with combining public and private plans within
the same household. Finally, ei is an idiosyncratic taste shock at the contract level.

The household problem implies the policy functions
PF, = {71'(%{: | Xk)’ C]Z;a mi, OOPi, Tr{?}jEQ(Xk,?)’ (3)

where 7(x], | X;) denotes the probability of choosing contract j.

I11.3 Health-insurance contracts and feasible choice set

Households obtain health insurance through either private or public sources. Private

insurance is offered competitively in two standardized plans: an individual plan that covers
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only the policyholder and a family plan that extends coverage to dependents. Both plans
are characterized by an out-of-pocket (OOP) cost schedule and a premium.

Public coverage is available through Medicaid, which provides insurance at the individual
level to members who meet the income and demographic criteria summarized by the eligibility
rules Y. When a household applies for Medicaid, eligible members receive coverage according
to these rules, while the remaining members may remain uninsured or hold private insurance.

Access to private insurance is not universal. Let Wﬁm denote the probability that house-
hold % has access to private coverage. With probability 72", the household can choose
among the available private plans (none, individual, or family coverage); otherwise, no pri-
vate option is available.

The feasible set of health-insurance contracts is therefore

QX Y) = AXy) x MED(X,,Y),

priv
k )

and M ED(X},Y) represents public options (none or Medicaid). Each element j € Q(Xj,Y)

specifies, for every household member, a coverage assignment, an OOP cost function, and a

where A(X}) represents the set of private options determined by access probability 7

premium Plz .

This formulation captures how public and private insurance interact within the household
and how variation in access to private coverage shapes overall insurance choices. The detailed
mapping of coverage categories, cost aggregation, and contract enumeration is provided in

Appendix E.

III.4 Private insurance and government
Private insurers

Private insurers are risk-neutral and operate competitively in segmented markets. Each
firm offers only one product—either an individual or a family plan—and risk is pooled
among all enrollees within that market. Both plans have exogenous cost-sharing schedules,
OOP™(.) and OOP/*™(.). In equilibrium, firms set premiums to cover expected medical

costs of their enrollees. The zero-profit conditions are

p? = E[medical spending — OO P?(medical spending) | plan ¢ chosen], ¢ € {ind, fam}.

(4)
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The government

The government imposes a progressive income tax and allows private insurance premiums
to be deducted from taxable income. Collected revenues finance Medicaid, welfare trans-
fers, and an exogenous level of public expenditure G' that does not yield direct utility to
households.

Total revenues are the sum across households of expected tax payments net of premium

deductions,
Rev = ZE[yk—Pk — Yy — Pu | )] -
k

Government expenditures include expected Medicaid reimbursements and transfer payments,

Med = Z E[Medicaid reimbursements] , Wf= Z Eltransfer payments] .
i k

The government budget constraint requires

Rev =G+ Med+ W f. (5)

II1.5 Equilibrium

Let T denote the exogenous environment:
T={Y(sn), Tr(sn), G, Y, OOP, X, II(X) },

where OOP = {OOP™ OO P’*m O0P™4 O0P""} is the set of exogenous out-of-pocket
cost functions, X = {Xj} is the distribution of household characteristics, and I1(X) is the
probability distribution over this set.

An equilibrium consists of a set of household policy functions and private insurance

premiums such that:

1. Given private insurance premiums p = {p"?, pf @m1 and the environment 7"

e The induced set of available contracts Q(X,Y) is determined by Medicaid eligi-

bility and private access.

e The household policy functions defined in (3) solve the household problem in (2).
2. Given the resulting household decisions:

e Premiums p satisfy the zero-profit conditions for insurers, as in equation (4).
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e The government budget constraint holds:

e Market clearing:
C+M+G=Y,

where C', M, and Y denote aggregate consumption, medical expenditure, and

income, respectively.

IV Taking the model to data

This section describes how I map the model to the data. I first present the functional
forms and parameters estimated within the model, followed by those fixed and estimated
externally. I then describe the estimation procedure and the data used to discipline the

model.

Parameters estimated using the model
Household utility

The model includes two sets of preference parameters: those governing preferences over
health insurance contracts and those determining preferences over consumption and medical
treatment.

In the first stage, households choose among available insurance contracts. I estimate the
coefficient of risk aversion, ~,, separately for single-adult and two-adult households, distin-
guishing between those with and without children. The contract-specific utility component,
\I/i,, captures two non-pecuniary costs: (i) the disutility associated with applying for Med-
icaid and (ii) the disutility from combining public and private coverage within the same
household. I estimate these parameters separately across household types, in the same way
as the risk-aversion coefficients.

In the second stage, households choose medical treatment conditional on coverage and
health shocks. Treatment decisions depend on the ratio between the marginal utility of
consumption and the marginal utility of treatment. To identify the later, I set the curvature
of marginal utility of consumption to v = 2. Parameters governing the utility of treatment,
w(h;) and w(h;), vary by sex and self-reported health status. Consumption is adjusted for

household size using the OECD-modified equivalence scale.”

¢ =1+0.5(n" — 1) + 0.3n°, where % and 7¢ denote the number of adults and children.
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Health shocks

Individuals face zero-inflated log-normal health shocks. For individual 7,

exp(z;) with probability ¢,
= P itk probabllit i )~ N o?).
0 with probability 1 — ¢,

The parameters (u;, 0;, ;) depend on observed characteristics through

Hi = xiﬁ‘ua
IOg(O'Z') = Iiﬂo,

log( i ) = x’iﬁcpa
L=

where x; includes a third-order polynomial in age interacted with sex and health status.

Household face uncertain health shock represented by the vector Ay = (A1, ..., An,). 1
assume that individual health shocks are independent, and therefore the joint distribution
obtained as the product of the individual distributions.

This approach differs from Einav et al. (2013b) and Marone and Sabety (2022), who model
a single household-level shock and therefore abstract from within-household heterogeneity

in insurance sources.

Parameters exogenously fixed or estimated outside the model

Access to private health insurance depends on adult’s labor supply. For adult 7 in house-
hold £, .
iy
log| —— | = lsixf",
1 -7y
where [s; ;, denotes labor-supply indicators. At the household level,

priv o
priv Trl,k if = 1’

T - priv priv . a
=1 =7 ) (1 —my,") ifnt=2.

Labor supply is treated as exogenous and policy-invariant.
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Tax Function, Transfers, Medicaid Rules, and Health Plans

The remaining institutional components are fixed externally. The income tax function
follows Feldstein (1969), Benabou (2000), and Heathcote et al. (2017), and is parameterized
using the estimates from Borella et al. (2023), which govern both the level and progressivity
of effective taxes. Transfers guarantee that disposable income net of medical expenditures
does not fall below a minimum consumption floor, set equal to one-half of the federal poverty
line, consistent with Hubbard et al. (1994) and De Nardi et al. (2010). Medicaid income
eligibility thresholds are taken directly from contemporaneous policy rules, as documented
in Appendix B. Out-of-pocket medical expenses are determined by deductible, coinsurance,
and maximum payment limits that differ across private insurance, Medicaid, and uninsured
households. Following Capatina and Keane (2025), uninsured individuals face a 35 percent

probability of being unable to treat their health shocks. Appendix F provides details.

Data and estimation strategy

The model is estimated using the Medical Expenditure Panel Survey (MEPS-HC) for
the years 1998-2000. I follow the same sample restrictions described in Section II, but for
tractability, I limit the estimation sample to single- and two-adult households with up to
three children.®

To capture heterogeneity in household composition, specifically, how demographic charac-
teristics and income are distributed within families, I solve the household problem separately
for each household in the data. This ensures that the joint distribution of household charac-
teristics and family income in the model matches that observed in the data. Capturing this
heterogeneity while essential to represent the interaction between family composition, health
risk, and Medicaid eligibility, it also makes the estimation computationally challenging. To
address this challenge, I exploit the model’s two-stage structure, which separates insurance
choices from medical treatment decisions. The estimation therefore proceeds in two steps.

In the first step, I estimate the parameters governing the distribution of health shocks and
preferences over medical treatment. Conditional on insurance coverage, medical expenditures
depend only on second-stage treatment decisions. I exploit this separability and estimate
w,w, B%, B, 57 by solving the treatment problem conditional on coverage type and applying
the Simulated Method of Moments (SMM). The estimation targets 128 empirical moments:
the mean, variance, and probability of zero medical spending by age, sex, and self-reported

health for high-income, privately insured individuals, as well as the difference in the extensive

81 exclude households that report Medicaid coverage despite having family income above the program’s
eligibility thresholds. These cases likely reflect measurement error or specific eligibility criteria not modeled
here.
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margin of medical expenditures between high- and low-income privately insured groups.
Appendix G provides additional details on the estimation procedure and moment selection.

In the second step, I estimate the parameters governing household insurance choices, con-
ditional on the estimated health-shock process and treatment-preference parameters from the
first stage. I solve the insurance-choice problem and use maximum likelihood to match the
model’s predicted and observed coverage outcomes across contract types. The estimated
parameters include household-type-specific risk aversion, the utility cost of Medicaid partic-
ipation, and the disutility associated with mixing public and private coverage. Appendix H

provides further details.

V Model fit and results

The model reproduces several key features of the data. The discussion proceeds in the
order of the estimation procedure. First, I compare model-implied medical expenditures with
their empirical counterparts. Second, I assess coverage choices and the model’s implications
for selection into private versus public insurance and the resulting premiums. Appendix J

contains the full set of fit statistics, figures, and diagnostics.

Medical expenditures. The model reproduces the main empirical patterns in medical
expenditures. It captures the life-cycle profile of spending and the extensive margin of
medical use (Figure 13b). Mean medical expenditures rise with age, and the model generates
the widening gap between individuals in good and poor health (Figures 13a and 13c).

I use expenditure moments for Medicaid and uninsured groups, both excluded from esti-
mation, to validate the model’s mechanisms. Mean medical spending for Medicaid recipients
increases sharply during adulthood, while the uninsured exhibit substantially lower levels
of spending (Figure 13d). The model explains about 70 percent of the difference in adult
medical expenditures between privately insured and Medicaid recipients and a similar share
of the gap between the privately insured and the uninsured. For Medicaid recipients, higher
spending stems from their relatively poorer health status. On the other hand, for the unin-
sured, it is explained by lower treatment levels, which stems from lower access to treatment
and higher effective prices.

The model reproduces the main empirical differences in medical spending by income. On
the extensive margin, it successfully generates lower treatment rates among low-income fam-
ilies (Figure 14a). This gap arises mainly from healthy individuals in low-income households
who forgo treatment, while treatment rates among those in poor health remain similar across

income groups. The model also captures the positive relationship between medical spending
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and family income (Figure 14b).

Coverage choices. In the estimation, I require the model to match household-level cov-
erage choices across the six contracts available in the economy. These contracts represent
possible combinations of private (single or family) and public (Medicaid) insurance options
that households can select (see Section II1.3 and Appendix E). The model replicates two
salient patterns in the data: the large share of households choosing family coverage rather
than individual policies, and the very low incidence of within-household mixing between
public and private plans (Figure 9). Most households opt either for full private coverage or
exclusively for public/Medicaid insurance.

Individual coverage outcomes stem directly from households’ choices over insurance con-
tracts and are typically the outcomes of interest. Thus, I describe the patterns in the data
and the model fit. In the data, private insurance is the main source of coverage for both
adults and children. However, children are less likely to be privately insured, more likely
to be covered by public insurance, and less likely to be uninsured than adults. The model
reproduces these same patterns closely, matching both the dominance of private insurance
overall and the higher public coverage rates among children (see Figure 10).

I then examine private, Medicaid, and uninsured rates by age groups and by family in-
come. Along the age dimension (see Figure 11), the data reveal distinct patterns. Among
children, younger ones are less likely to hold private coverage and more likely to be enrolled
in Medicaid. Among adults, younger individuals have lower private coverage and higher
uninsurance rates, while older adults show the opposite pattern, greater private coverage
and lower uninsurance. The model closely reproduces these age-related differences in insur-
ance coverage. Along the income dimension (see Figure 12), the data reveal clear gradients
in coverage. Private insurance rates rise sharply with income, while Medicaid participation
and uninsurance both decline. The model reproduces these income-related patterns closely.
Three mechanisms drive this relationship. First, labor-supply decisions shape the exogenous
access probability W,Sriv, reinforcing the inverse relationship between income and private cov-
erage. Second, higher Medicaid eligibility among low-income adults and children reduces
private insurance demand, consistent with the negative relationship between eligibility and
private coverage. Third, low-income households are less likely to purchase private insur-
ance because they can adjust their out-of-pocket expenditures while uninsured through their

treatment choices.

Private health insurance premiums. Sorting into private insurance, both single and

family contracts, determines the cost of such plans in the economy. The equilibrium pre-
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miums implied by the model for single and family coverage are $1,729 and $4,800. Using
observed data on total medical expenditures and choices, I calculate premiums using equation

4. 1 obtain $1,709 for single coverage and $4,705 for family coverage.’

V.1 Model prediction and estimates from the literature

I also compare selected model implications with empirical estimates from the existing
literature.

The model implies an average price elasticity of demand for private health insurance of
-0.05 across the full income distribution. These magnitudes are consistent with the empirical
evidence that finds that the price elasticity of take-up conditional on offer, is typically small.
(Liu and Chollet, 2006) Elasticities are larger among low-income households, reaching —0.19
for families below the federal poverty line and —0.26 for those with incomes between one
and two times that threshold. They then decline rapidly with income and approach zero for
higher-income households.

Next, I examine the model’s implications for the responsiveness of medical spending to
income. The model implies an average income elasticity of 0.05, below empirical estimates
such as Acemoglu et al. (2013), who report an elasticity of about 0.7. The elasticity varies
along the income distribution: for households between one and two times the poverty line,
it reaches 0.22 and declines toward zero at higher income levels. This pattern reflects that
higher income families already treat nearly all realized health shocks, while lower-income
households exhibit a higher marginal propensity to allocate additional resources to medical
care. The lower elasticity relative to empirical estimates likely arises because the model
focuses on medical expenditures as a response to health shocks, rather than capturing other
channels such as health investment (Ozkan, 2024).

Finally, I examine the model’s implied price elasticity of total medical expenditures. The
mode generates an average elasticity of —0.15, consistent with empirical estimates of the price
responsiveness of medical spending (Aron-Dine et al., 2013). Elasticities vary substantially
across the income distribution: for families below the poverty line, the implied elasticity is
-0.54 and it increase toward zero for higher-income households. For higher income families,
the effect of price is null as they would treat their shocks irrespectively of the cost-sharing

structure.

9MEPS-IC collects actual data on premiums for employer provided health insurance. During this time
period the average premium for single coverage was $2,183 and for family coverage average $5,660.
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VI Counterfactual exercises

[ estimate the model for the 1998-2000 period, which I refer to as the baseline period. This
period represents an intermediate stage of the Medicaid expansion: by then, eligibility for
children and pregnant women had already increased substantially since 1986 but remained
well below 2010 levels. As shown in Figure 1, eligibility continued to broaden after the
baseline period—not only for children and pregnant women but also for adults—bringing
adult thresholds closer to those for dependents. I use the model to conduct two counterfactual
exercises that quantify the effects of changes in Medicaid eligibility rules.

The first counterfactual evaluates how the expansions up to this baseline period affected
coverage, premiums, and welfare. I simulate an economy in which children and pregnant
women face the same eligibility rules as adults, removing the differential thresholds intro-
duced by earlier reforms.

The second counterfactual examines how the continued expansion of eligibility between
the baseline period and 2010 contributed to the observed changes in coverage. I simulate an
economy with eligibility thresholds set to their 2010 levels and recompute the equilibrium,
isolating the effect of policy-driven eligibility changes from other contemporaneous factors
influencing enrollment and premiums.

In both counterfactuals, I focus on how eligibility changes affect equilibrium outcomes
without enforcing government revenue neutrality. I keep taxes fixed to isolate the direct
effects of the expansions on coverage, prices, and welfare. For the second counterfactual,
in a separate subsection, I extend the analysis to a revenue-neutral setting, where I adjust

taxes to balance government spending.

VI.1 Going back to 1986: Removing Medicaid eligibility for chil-

dren and pregnant women

In this exercise, I set the Medicaid eligibility thresholds for children and pregnant women
equal to those for adults, thereby removing the dependent-targeted expansions introduced
after 1986. Table 4 in Appendix K reports the resulting changes in coverage.

This policy change sharply reduces Medicaid eligibility. Overall, 18.4 percent of children
and 1.5 percent of adults lose access to the program (Panel A). The losses concentrate among
the groups that previously benefited the most from generous rules. Younger children face the
largest declines because the original thresholds were highest for early ages: eligibility drops
by about 24 percentage points for children aged 0-5 and by 13 points for those aged 12-18.
Among adults, losses occur mainly among pregnant women of childbearing age (19-34)
(Panel B).
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Low-income families experience nearly all of the eligibility reductions. Households below
200 percent of the federal poverty line (FPL) account for almost the entire decline. In the
baseline economy, about 98 percent of children below poverty qualify for Medicaid, but under
this counterfactual, only 62 percent remain eligible. Among children in families between 100
and 200 percent of the FPL, eligibility falls by more than 60 percentage points because
most of these children had qualified through the earlier expansions. Adults lose eligibility
primarily among low-income pregnant women (Panels C and D).

The drop in eligibility produces large changes in coverage. Medicaid enrollment among
children falls from 14.5 to 8.2 percent, a 6.3 percentage-point (pp) decline. Private coverage
among children rises by 4.7 pp, while their uninsurance rate increases by 1.6 pp. Among
adults, private insurance coverage increases by 1.5 pp, driven mainly by adults with children
(4+3.4 pp) rather than those without (+0.3 pp). For adults with children, the rise in private
coverage reduces their uninsurance rate by 1.1 pp, producing an overall 0.4 pp decline in
adult uninsurance (Panel A).

The asymmetric change in uninsurance between adults and children aligns with Bullano
(2023), who finds that expanding eligibility for children and pregnant women leads non-

eligible household members to drop private coverage and become uninsured.

Private health insurance premiums As more children and adults enroll in private
insurance, the average cost of private coverage falls slightly. Premiums decline by 0.7% for
family coverage (—$33) and by 0.8% for single coverage (—$14). For family coverage, two
opposing effects drive this change. The average cost per enrolled family decreases by 1.21%,
but the average number of individuals covered under each policy rises by 0.52%, partially
offsetting the cost reduction. For single coverage, the decline occurs because relatively older
mothers leave individual plans and join family coverage with their children, lowering the

average cost of single policies.

Consumption, medical expenditures, and welfare implications This section exam-
ines how changes in Medicaid eligibility affect household consumption, medical expenditures,
and welfare. I distinguish between targeted and untargeted households. Targeted households
include those in which at least one member loses Medicaid eligibility in the counterfactual
relative to the baseline, while untargeted households experience no change in eligibility.
Among targeted families, average consumption falls by 1.8 percent, medical expenditures
decline by 2.1 percent, and welfare drops by 2.8 percent. These averages conceal substantial
heterogeneity across income levels and family types. The largest welfare losses occur among

families with incomes below 150 percent of the FPL. For households below poverty, medical
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expenditures fall by 5.9 percent, consumption declines by 2.6 percent, and welfare decreases
by 4.8 percent. For families between 100 and 150 percent of the FPL, the reduction concen-
trates in consumption, which falls by 4.6 percent, while medical expenditures decline by 4.4
percent, leading to a 5.5 percent welfare loss.

These declines occur because families that lose Medicaid eligibility face higher out-of-
pocket costs and must pay private insurance premiums when they switch to private plans.
Both effects reduce disposable income and constrain spending on non-medical goods and
health care. For higher-income households, the effects are smaller and operate mainly
through lower consumption.

Across family types, welfare losses are largest among single pregnant women, who are
less likely to be insured. Single adult households with children experience the second-largest
declines. Together, these groups face an average reduction in consumption of 3.5 percent,
a 5.1 percent drop in medical expenditures, and a 4.5 percent decline in welfare. Among
two-adult households, effects are smaller: consumption falls by 1.2 percent, medical spending
by 0.6 percent, and welfare by 1.3 percent.

For untargeted households—those whose eligibility does not change—the effects remain
small and slightly positive. Modest reductions in private premiums generate minor gains in
both consumption and welfare. On average, consumption increases by 0.03 percent, medical
expenditures by 0.003 percent, and welfare by 0.036 percent.

Overall, aggregate welfare declines by 0.34 percent relative to the baseline. These results
show that the post-1986 Medicaid expansions generated sizable welfare gains for low-income
households who benefited directly from higher eligibility, while effects though higher premi-

ums remain limited.

V1.2 Moving forward to 2010: Expanding Medicaid eligibility

In the second counterfactual, I update the eligibility rules for children, pregnant women,
and adults to match their 2010 levels. Table 5 in Appendix K reports the resulting coverage
effects.

Relative to the baseline, Medicaid eligibility rises by 14.4 percentage points (pp) for
children and by 2.7 pp for adults (Panel A). Older children experience relative larger gains
in eligibility. Eligibility increases by about 11.7 pp for ages 0-5 and by 15 pp for ages 12-18.
Among adults, eligibility expands more evenly across ages, but younger adults (ages 19-24)
gain the most, with a 5.9 pp increase (Panel B).

Across the income distribution, most of the gains for children occur among families with

incomes above poverty and up to 300% of the FPL. For adults, the expansion mainly benefits
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those below the poverty line and those between 100 and 200% of the FPL (Panels C and D).

In the counterfactual economy, Medicaid enrollment increases by 5.8 pp for children and
by 2.5 pp for adults. Private coverage declines by 4.4 pp for children and by 1.8 pp for adults.
Uninsurance rates fall by 1.4 pp for children and by 0.7 pp for adults. Among children, 2.6
pp of the 5.8 pp increase in enrollment comes from expanded eligibility for children and
pregnant women. The remaining 3.2 pp reflects take-up by already-eligible children once
their parents also become eligible.!’ In the data, Medicaid enrollment over this time period
rises by 16.8 pp for children and by 3.8 pp for adults, while private coverage falls by 9.0 pp
and 6.2 pp, respectively.!’ The simulated eligibility changes explain roughly 20-60% of these
shifts. For children, the model accounts for about 34% of the increase in Medicaid enrollment
and 30% of the decline in private coverage. For adults, it explains about 65% of the increase
in Medicaid participation and 20% of the reduction in private coverage. In the data, the
uninsurance rate for children falls by 2.6 pp, and the model explains roughly half of that
decline. For adults, the model cannot reproduce the 5 pp increase in uninsurance observed
in the data, as it predicts a 0.7 pp decline. These results suggest that other, non-modeled

factors contributed to the rise in uninsurance among adults during this period.

Private health insurance premiums The expansion generates modest equilibrium changes
in private insurance premiums. Single-coverage premiums remain unchanged, while family
premiums rise by about 0.3 percent (+$18).

For single coverage, two offsetting effects neutralize each other. Relatively higher-cost
men and lower-cost women both leave private coverage at similar rates, leaving premiums
largely unchanged. For family coverage, the average cost per enrollee increases by 0.7 per-
cent. However, as larger families exit private insurance, the average number of covered
individuals per policy falls by 0.4 percent, offsetting most of the increase in cost. Overall,
these equilibrium price effects remain quantitatively small. Between the baseline period and
2010, premiums deflated by the CPI for medical care rose by 46.3 percent for single coverage
and 58.5 percent for family coverage, showing that the expansion contributes negligibly to

the observed rise in premiums.

Consumption, medical expenditures, and welfare implications As in the previous
exercise, | divide households into targeted and untargeted groups. A household is targeted
if at least one member experiences a change in Medicaid eligibility in the counterfactual

relative to the baseline. Untargeted households show no change in eligibility.

10T calculate a separate counterfactual that expands eligibility only for children and pregnant women,
leaving adults’ eligibility unchanged. That experiment increases children’s Medicaid enrollment by 2.6 pp.
"Based on MEPS-HC 2010, applying the same sample selection used in the model.
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The expansion produces similar qualitative patterns in consumption, medical expendi-
tures, and welfare as before. Among targeted low-income families—those with incomes below
200 percent of the federal poverty line (FPL)—both consumption and medical expenditures
rise. These effects reflect two main mechanisms. First, crowd-out of private insurance in-
creases disposable income, allowing families to allocate more resources to consumption. Sec-
ond, lower effective treatment prices increase medical utilization and reduce out-of-pocket
spending.

For relatively higher-income families, the expansion primarily raises consumption through
increased disposable income, while effects on medical spending are modest.

Quantitatively, targeted households experience a 1.3 percent increase in consumption, a
2.2 percent rise in medical expenditures, and a 4.1 percent gain in welfare. These effects
vary across family types. For single-adult households with children, consumption increases by
3.2 percent, medical expenditures rise by 2.9 percent, and welfare increases by 5.9 percent.
For two-adult households with children, the gains are smaller: consumption rises by 0.8
percent, medical expenditures by 0.7 percent and welfare increase by 1.5 percent. As adult
eligibility also increase, households without children also experience large welfare gains. For
childless single-adult I find welfare gains of 5.4 percent, mostly driven by increased medical
consumption.

For untargeted households—those whose Medicaid eligibility remains unchanged—the
effects are negligible, as private insurance premiums change very little. At the aggregate

level, overall welfare rises by 1.21 percent relative to the baseline economy.

Revenue-neutral policy Finally, I compute the new equilibrium assuming that the ex-
pansion is fully financed through higher taxes. I adjust the progressivity parameter of the
income tax function so that the government budget constraint holds. Coverage outcomes
and premiums remain virtually unchanged, so I omit them here. The expansion increases
total Medicaid spending by 25.5 percent.

Financing the expansion with higher taxes makes welfare effects more heterogeneous.
Untargeted households face higher tax liabilities and experience an average welfare loss of
0.24 percent. Among targeted households, the higher tax burden reduces the welfare gains
from the expansion to 3.92 percent. The reduction is particularly pronounced for higher-
income targeted families (above 200 percent of the FPL), for whom the tax increase offsets
much of the direct welfare improvement.

Overall, welfare declines for high-income households, reflecting the additional tax burden,
while low-income households retain most of their previous gains. Aggregate welfare rises by

0.98 percent, but now with meaningful trade-off as taxes are higher.
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V1.3 Discussion

Across both counterfactuals, the expansions in Medicaid eligibility generates large shifts
in coverage composition but only modest changes in private insurance premiums. Comparing
the two exercises, the fraction of children enrolled in Medicaid increase by 12.1 percentage
points and adult enrollment by 3.7 percentage points, private insurance declines by 9.1
percentage point for children and 3.3 pp for adults, while private premiums increase by only
0.8 percent for single coverage and 1.0 percent for family coverage. For family plans, the
average cost per insured individual rises by 2.1 percent, but this increase is largely offset by
a reduction in average plan size as larger families exit private coverage.

The results indicate that Medicaid expansions generate significant welfare gains for low-
income households while exerting limited pressure on private premiums. This pattern sug-
gests that the central trade-off of these policies is fiscal: Among families that are not targeted,
the effect of this increase in premiums is small, while the effect from higher taxes could have
larger implications as shown in the second counterfactual.

At the same time, the analysis abstracts from other important channels through which
public insurance expansions may affect welfare. The model does not incorporate potential
long-term gains from improved health outcomes, lower mortality, or the accumulation of
health capital—effects that would likely magnify the welfare impact of the reforms.

The model also assumes a simple premium-setting mechanism tied to average medical
costs. In practice, insurers and employers may adjust prices strategically in response to
public insurance expansions—for example, by shifting costs to workers through higher cost
sharing rules. Accounting for such employer or insurer responses could implied different

equilibrium price effects and represents a promising direction for future research.

VII Conclusion

This paper studies how public health insurance expansions affect household coverage
choices, private insurance markets, and welfare. Focusing on the Medicaid expansions for
children and pregnant women between 1986 and 2010, I document large eligibility increases
concentrated among dependents and a simultaneous decline in private coverage. I show that
medical spending differs systematically across demographic and income groups. Children
and young adults have lower expected expenditures and low-income households have higher
likelihood of foregoing medical treatment. Both are important features for understanding
both the direct and equilibrium effects of expansion of public health insurance.

I then develop and estimate a model of household insurance choice where individuals
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face idiosyncratic health shocks and household members differ in their eligibility for public
insurance. Families make joint coverage decisions, and private premiums adjust endogenously
to shifts in the composition of the privately insured pool.

Counterfactual exercises reveal that expanding Medicaid eligibility generates large welfare
gains among targeted low-income households. Welfare improvements arise from both higher
consumption and greater medical utilization. Access to Medicaid lowers the effective price
of care, reduces out-of-pocket expenses, and eliminates private premium payments. Among
higher-income families, welfare gains are primarily driven by higher consumption, as these
households already received medical treatment prior to the expansion.

The expansion induces large shifts from private to public coverage but has only modest
effects on premiums, typically below one percent. For family plans, the average cost per
insured individual increases above that threshold, but this effect is offset by a decline in the
average number of covered members per policy.

Finally, I find that changes in eligibility rules can explain roughly 20-60% of the observed
increase in Medicaid enrollment and decline in private coverage between the late 1990s and
2010, with limited impacts on premiums. About half of the increase in children’s Medicaid
enrollment stems from the rise in adult eligibility, as many already-eligible children gained

coverage once their parents became newly eligible.
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Appendices for Online Publication

A The NHIS and the MEPS-HC: Sample selection

To ensure consistency across datasets, I apply a harmonized sample selection to both
the NHIS and the MEPS-HC. Because health insurance eligibility often depends on family
structure—which can differ from the household definitions used in these surveys—I construct
households based on the following rules:

I first identify the head of household within each reporting unit and assign to that unit
any spouse or dependent children under age 19, based on reported relationship variables.
I retain households where both the head and spouse (if present) are between ages 19 and
64. 1 exclude extended relatives (e.g., parents, siblings, and other adults) and children
under 19 who cannot be claimed as dependents. Cohabitant partner and their dependent
children are assigned to their own household. Additionally, I drop households with resident
grandchildren, as parent-child links cannot be reliably established to construct their own
household units. Children older than 18 are assigned to their own household.

This selection yields a representative sample covering approximately 90% of the U.S.
non-elderly population. Table 1 presents this data selection and its representativeness for
the entire sample for the NHIS.

A.1 The MEPS-HC

The MEPS-HC has rich, high-quality information on health care consumption, as well
as information on household demographics and income. The richness of this data is that it
contains detailed information about individual medical expenditures, as well as information
about health status for each member. It also contains information about insurance coverage
source. My baseline measures of medical spending are inclusive measures of the types of
services typically covered by health insurance, including hospital care, doctor visits, and
prescriptions. [ use the variable TOTEXP that measures the actual payments made for
medical services, including from the insurer and the household. My income measures include
income from all sources, including social insurance and means-tested programs, to reflect
the net risk after such insurance. All monetary variables are converted to real 2009 dollars.

Throughout, I use household weights to ensure that the estimates reflect the U.S. population.



Table 1: Sample Coverage and Age Statistics (NHIS)

Yoar Age 0-17 Age 18-64
In Sample Avg. AgeIn Avg. Age All In Sample Avg. AgeIn Avg. Age All

1984 0.89 8.59 8.54 0.89 38.2 37.6
1986 0.90 8.52 8.45 0.89 38.3 37.7
1989 0.90 8.34 8.26 0.90 38.3 37.9
1990 0.89 8.27 8.21 0.89 38.4 38.0
1991 0.81 8.26 8.20 0.84 38.8 38.2
1992 0.85 8.27 8.22 0.87 38.8 38.3
1994 0.89 8.36 8.30 0.89 38.8 38.3
1995 0.89 8.43 8.36 0.89 39.0 38.5
1996 0.89 8.48 8.42 0.89 39.1 38.7
1997 0.91 8.51 8.47 0.91 39.1 38.8
1998 0.91 8.50 8.48 0.91 39.2 39.0
1999 0.91 8.54 8.52 0.91 39.4 39.1
2000 0.90 8.53 8.54 0.90 39.5 39.3
2001 0.91 8.56 8.56 0.91 39.7 39.4
2003 0.91 8.59 8.60 0.90 40.0 39.7
2004 0.90 8.60 8.62 0.90 40.2 39.9
2005 0.91 8.59 8.60 0.90 40.3 40.0
2006 0.90 8.58 8.58 0.90 40.4 40.1
2007 0.90 8.56 8.57 0.90 40.5 40.2
2008 0.90 8.49 8.49 0.89 40.6 40.3
2009 0.89 8.45 8.44 0.89 40.6 40.4
2010 0.89 8.39 8.37 0.88 40.8 40.5

Notes: ”In Sample” indicates the proportion of individuals in each age group included in the analysis.
”Avg. Age In” is the average age in the sample; " Avg.Age All” is the average age in the full population
average for that group.
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B Medicaid expansions and eligibility

Before 1986, Medicaid primarily served the aged, disabled, medically needy, and poor
families with dependent children. However, policy shifts in the late 1980s and early 1990s
significantly altered eligibility rules for this last group. In particular, these changes focused
on expanding coverage to children from low-income families and pregnant women.

In this section, I describe the pathways of Medicaid eligibility during my study period.
The main sources of information are the BLK Medicaid Calculator (Brown et al. (2020))
documentation and source files, supplemented with additional historical data extending back
to 1985.

Using these files, I construct monthly income eligibility thresholds by age (0-64) and
pregnancy status, covering both children and adults. For non-targeted individuals, whose
eligibility typically follows AFDC guidelines, I apply Medicaid eligibility rules for a family
of three.

Since eligibility criteria existed prior to Medicaid’s expansion, I started my analysis in
1985 when computing eligibility measures. This allows me to asses eligibility dynamics at

least two year before changes in eligibility driven by this expansion.

B.1 Medicaid expansion in the late ’80s and early '90s

The Omnibus Budget Reconciliation Act (OBRA) of 1986 was the first legislation during
my analysis period to significantly change Medicaid eligibility. Before its enactment, Medi-
caid eligibility was attached to the State Aid to Families with Dependent Children (AFDC)
eligibility. Beginning in April 1987, OBRA 1986 allowed states to increase income eligibility
thresholds above AFDC levels to a maximum of 100% of the Federal Poverty Line (FPL)
for pregnant women, infants, and children up to 5 years old. The expansion for children was
implemented gradually through a phased-in process. Under OBRA 1986, the oldest cohort
covered included children born on October 1, 1985.

Subsequent legislative changes, including OBRA 1987, the Medicare Catastrophic Care
Amendments (MCCA) of 1988, OBRA 1989, and OBRA 1990, gradually expanded public
coverage eligibility. OBRA 1987 extended states’ optional authority to raise income thresh-
olds for pregnant women and infants up to 185% of the FPL and accelerated OBRA 1986’s
phase-in timeline by October 1988.12 Additionally, OBRA 1987 allowed states to increase
income thresholds for children up to age eight to 100% of the FPL, with implementation

12Gtates that exercised this option expedited the phase-in process, making children born on October 1,
1983, the oldest cohort covered.
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following a phased-in approach.!?

The MCCA of 1988 mandated a minimum coverage level for pregnant women and infants
at 100% of the FPL. This expansion was originally designed for a two-year phase-in, covering
those below 75% of the FPL by July 1989 and reaching full implementation by July 1990.
However, OBRA 1989 accelerated this timeline and further expanded the minimum federal
coverage guarantee. By April 1990, all states were required to cover, at a minimum, pregnant
women and children up to six years old below 133% of the FPL. Lastly, OBRA 1990 mandated
that states extend coverage to children up to age 19 who were born on or after October 1,
1983, with family incomes below 100% of the FPL, effective July 1991.

B.2 Medicaid expansion in the late 90 and early 2000

In October 1997, the federal government established the State Children’s Health Insur-
ance Program (SCHIP) as part of the Balanced Budget Act of 1997. The purpose of SCHIP
was to gave states the option to expand coverage to uninsured low-income children in families
with incomes above Medicaid eligibility thresholds but below 200% of the federal poverty

level.

B.3 Mapping income eligibility rules to eligibility

To isolate policy-driven changes in Medicaid eligibility, I rely on simulated Medicaid
eligibility, which maps the complexity of Medicaid eligibility rules into a simplified indicator
of eligibility at national level.

Specifically, using state- and time-specific Medicaid income thresholds by age and preg-
nancy status, I evaluate whether individuals in my simulated sample satisfies income require-
ment for Medicaid eligibility. Then, I compute relevant measure of eligibility given those
rules. Importantly, I apply those rules to the 1997-1998 MEPS-HC population, where I ob-
serve demographic characteristic and income. Since the public files of the MEPS-HC do not
have state of residence, but rather region of residence, I replicate each household Ng times,
and re-weight them based on the unconditional probability of belonging to state s in region
R. T then aggregate those measure at national level. With the simulated sample in hand, I
then compute the different measures of eligibility display in the main text. This procedure
ensures that changes in simulated eligibility reflect changes in rules, rather than changes in

demographic or economic outcomes.

13Children had to be born on or after October 1, 1983, to qualify.
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C Household level health insurance contracts

Changes in coverage for adults and children have rich households dynamics. While trends
in individual coverage outcomes, these patterns reflect underlying changes in household-level
health insurance decisions. To capture this, I classify each household into one of six mutu-
ally exclusive health insurance contracts, defined by the combination of private and public
coverage sources across household members. I begin by defining three mutually exclusive
private insurance categories for adults: (1) no private coverage, (2) single coverage, and (3)
family coverage. These categories carry different implications for children. In cases (1) and
(2), children do not receive private coverage through the household, while in case (3), chil-
dren are typically included under a family policy. In households with multiple adults, single
coverage indicates that only one adult is privately insured.

These private coverage choices interact with public insurance through Medicaid. Specif-
ically, any household member who is not privately insured may obtain coverage through
Medicaid if eligible. This interaction gives rise to six distinct household insurance contracts:
(a) No private — No public, (b) No private — Any public, (c) Single coverage — No public, (d)
Single coverage — Any public, (e) Family coverage — No public, (f) Family coverage — Any
public.

Figure 4 presents the evolution of these household health insurance contracts over time.
Panel 4a shows the share of individuals living in households where no adult has private
coverage. The red line represents the share in which at least one household member is
covered by Medicaid, while the black line represents the share where no household member
is insured. Panels 4b and 4c¢ show the analogous trends for households with single private
coverage and family private coverage, respectively.

Four novel patterns emerge from this exercise. First, the documented decline in private
insurance coverage over this period was driven by a reduction in family coverage, rather
than single adult coverage. Second, the fraction of individuals living in households with
single coverage has shown an upward sloping trend, rather than a decline. Third, the rise
in individuals living in households without private insurance is explained by an increase
in Medicaid coverage among at least one household member (red line), while the share
of individuals living in households with neither private nor public coverage has remained
relatively stable over time. Fourth, mix-contracts, defined by differing insurance sources

within households, have become more common.
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Figure 4: Household health insurance contracts
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at least one additional member is publicly insured. Black lines depict contracts where no other member is

insured.

D Medical expenditures

The Household Component of the Medical Expenditure Panel Survey (MEPS-HC) pro-
vides a rich set of variables on medical charges and expenditures.
Total Health Care Charges (TOTTCH) captures the total amount billed for all reported

medical events. These charges reflect list prices and do not necessarily correspond to actual

payments. Prescription drug charges are excluded.
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Total Health Care Expenditures (TOTEXP) measure the actual payments made for med-
ical services, including out-of-pocket spending and payments from private insurance, Medi-
caid, Medicare, and other third-party payers. This measure includes prescription drugs, but
not over-the-counter medications.

Ezxpenditures on Prescribed Medicines (RXEXP) reports total payments—both out-of-
pocket and third-party—for prescription medications. Charge-based data for prescriptions

are not available.

D.1 Medical expenditure and income

This section documents income gradients in the medical expenditure profiles of high- and
low-income individuals, focusing on both extensive and intensive margins of care utilization.
To avoid selection concerns, the analysis is restricted to privately insured individuals.
Since health shock processes are modeled independently of household insurance choices, I

use these moments for estimating health-related parameters in the model.

D.1.1 Extensive margin

Zero medical expenditures and charges are common in the MEPS data. Moreover, this is
common across other databases reporting medical expenditure (Marone and Sabety, 2022;
Einav et al., 2013a; Ho and Lee, 2023). In this paper, I treat these zeros as reflecting the
absence of any healthcare use during the reporting period. Let D; be a binary variable

indicating whether individual 7 has zero charges:

o <1—Pr(Di:0 | Xi)) =X ®)

where X; includes a third-order polynomial in age, fully interacted with sex and self-
reported health status.

Individuals are classified as high- or low-income based on whether their family income
(adjusted for household composition) falls above or below the median within their age group
and survey year. Age groups are defined as: 0-5, 6-11, 12-17, 18-24, 25-34, 35-44, 45-54,
and 55-64. Self-reported health status is grouped into two categories, with a binary indicator
for bad health defined as reporting either “poor” or “fair” health. I estimate equation (6)
separately by income group and compute the difference in predicted probabilities across the
two groups.

Figure 5 shows the level of predicted probabilities, while Figure 6 shows the high-low
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income gap. As illustrated, significant income-based differences in the likelihood of incurring
any medical expenditure persist, even among the privately insured. This suggests that low-
income individuals are more likely to forgo care, highlighting the presence of an extensive

margin in healthcare use decisions.

Figure 5: Probability of any medical expenditure (Privately insured)
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Note: Own calculations using the Household Component of the Medical Expenditure Panel Survey (MEPS).
The sample includes heads of households, spouses/cohabitants (ages 18-64), and their dependent children.
Top left: Men in good health. Top right: Men in bad health. Bottom left: Women in good health. Bottom
right: Women in bad health. The red line corresponds to low-income households, while the black line
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Figure 6: Gap in probability of any medical expenditure: High vs. low income (Privately
insured)
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The sample includes heads of households, spouses/cohabitants (ages 18-64), and their dependent children.
Top left: Men in good health. Top right: Men in bad health. Bottom left: Women in good health. Bottom
right: Women in bad health. 95% confidence interval depicted.

D.1.2 Expected medical consumption

I now turn to differences in expected medical expenditures across income groups. Let m;

denote individual medical spending. I estimate the following linear model:

Elm;| X;] = X;p (7)

where X; includes a third-order polynomial in age, fully interacted with sex and self-

reported health status. I estimate equation (7) separately for high- and low-income individ-
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uals and compute the difference in predicted values to assess income-based gaps in expected
spending.

Figures 7 and 8 present the results. The first panel shows average medical expenditures by
age and income group. The second panel shows the estimated income gap. As shown, three of
the four demographic groups exhibit significant differences in expected spending. On average,
privately insured low-income individuals incur lower medical expenditures, indicating that

they are less costly to insure.

Figure 7: Expected medical expenditure by age and income (Privately insured)
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Figure 8: Gap in expected medical expenditure: High vs. low income (Privately insured)
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E Model details

E.1 Health insurance contracts and the role of Medicaid

A health insurance contract for household k is a household-specific object that determines
which members are covered, the applicable out-of-pocket (OOP) cost schedule, and the total

premium paid. Formally, a contract is defined as:

it = {{el}, OOPL(), P},
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where e‘g denotes the source of coverage for individual 7, OOPi(-) is the out-of-pocket cost

function implied by contract j, and P,f is the total premium paid by the household.
Contracts arise from the interaction between public and private health insurance plans,

as determined by household characteristics and policy rules. These plans are defined inde-

pendently of the household and are described below.

Private insurance plans: Private insurance is offered by competitive firms in the form of

two standardized plans: individual coverage and family coverage. A private plan is denoted:
07 = (OOP(-), p?), qe€ {ind, fam},

where OOP(+) is the plan-specific out-of-pocket cost function, and p? is the premium. Indi-
vidual plans (¢ = ind) cover only the policyholder, while family plans (¢ = fam) cover the
policyholder and their dependents (e.g., spouse or children).

These plans interact with household composition to determine who is covered. Let 0} =
0?7 @& X, denote the implementation of plan ¢ for household &, where the operator & maps

household characteristics to a coverage assignment:
613 = {{eg}?fzkl’ OOPq(>’ pq}7

with e € {0, 1,2} indicating whether individual 7 is not privately covered, covered by indi-
vidual private insurance, or covered by family private insurance, respectively.
Access to private insurance occurs with probability P(X}), and the available private
options are:
no private, ind, fam}, with probability 7"
A(Xy) = { fam} Y T

priv

{no private}, with probability 1 — 7",

where households can purchase at most one private plan.

Public insurance plans (Medicaid): The government offers a public plan 6™ = (OOPmed(-), pmed),
which operates at the individual level. Eligibility is determined by household income and
individual demographic characteristics, summarized by the rule set Y. If the household

chooses to apply for Medicaid, the implementation of the public plan is:

=1

5]73}@% — 5med @med {Xka Y} — {{GZREd}Nk OOPmed(-), pzwd} ’
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where e7* € {0, 1} indicates whether individual 7 is covered by Medicaid. The set of public
options is:

MED(Xy,Y) = {no public, med }.

Available contracts: The set of all health insurance contracts available to household &
is:

QX V) = A(Xy) x MED(X;,,Y),

and each element j = (q,med) € Q(X},Y) defines a contract #], as described above and

emerges from the interaction between element ¢ € A(Xy) and med € MED(X,Y). The

resulting contract is defined as:

, ifel =0 and e =0,
, ife! =1 and e =0,

0
1
2, ifel =2 and e =0,
3

, ifemed =1,
\

where each household member is assigned to one of four mutually exclusive coverage
categories where 0 = Uninsured, 1 = Private individual, 2 = Private family, and 3 =
Medicaid. The household’s out-of-pocket costs under contract 7 and medical expenditure

my = (ml, e ,me),

OOP{(my) = > OOP™(m;) + OOP/*™ [ Y~ m,

S P
i e;=1 i e;=2

+ ) 00P™(m;) + Y OOP™ " (m,).

N T
i e;=3 u: e;=0

The household’s total premium under contract j is:
Plg = pind ) n?f,ind + pfam ) 1{n?c,fam > 0} + pmed ) n?c,med’

J J J
where ny ;.00 M oy and ny ., are the number of household members covered under each

type.

Potential contracts. The interaction of private access and Medicaid eligibility yields up

to six possible contracts. Formally,
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priv

B {(npriv,np), (npriv,med), (ind,np), (ind,med), (fam,np), (fam,med)}, w/prob. m *,
QX Y) =

priv

{(npriv,np), (npriv,med)}, w/prob. 1 —m ",

where npriv denotes no private coverage, np denotes no public coverage, ind individ-
ual private coverage, fam family private coverage, and med Medicaid coverage for eligible

members.

F Parameters set externally

Tax function
Following Feldstein (1969), Benabou (2000), and Heathcote et al. (2017), I model after-
tax income using a non-linear tax function of the form:

Yizin)=(1—uv,) 2™,

where x denotes pre-tax income, and v, and 7, control the level and progressivity of the
tax schedule, respectively. The parameters (v,, 7,) vary by the number of adults. I adopt
externally estimated values from Borella et al. (2023), averaging across the years 1998, and
2000.

Medicaid eligibility rules
I compile Medicaid eligibility thresholds Y from a variety of administrative and historical
sources. Detailed documentation is provided in Appendix B.

Transfer function

The transfer function captures the amount of support a household receives when its
income net of medical spending falls below a minimum consumption threshold. Formally,

the transfer is defined as:
Tr(y, OOP; 7)) = max {¢uin - ¢" + OOP —y, 0},

where y denotes after-tax income, OOP is out-of-pocket medical spending, cpi, is the per
capita minimum consumption level, and (" is an equivalence scale that adjusts the con-

sumption threshold to household composition 7. Transfers are positive only when residual
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income after medical expenses is insufficient to meet the minimum consumption floor. I
set ¢pin = 0.5F PL, or roughly $5,000 for a single individual. This is in line with existing
estimates, which range from $7,000 (Hubbard et al., 1994) to $2,600-$3,500 ((De Nardi
et al., 2010; Aizawa and Fu, 2020; Russo, 2022)).

Out-of-pocket functions and access to treatment

Out-of-pocket (OOP) medical expenses are characterized by three parameters: a de-
ductible d, a coinsurance rate p, and a maximum out-of-pocket limit OOP™**. The house-
hold pays the full cost of medical spending up to the deductible, a fraction p of spending
above the deductible, and no additional cost once the out-of-pocket maximum is reached.

Formally, for total medical spending m, the out-of-pocket payment is given by:

m, itm<d
OOP(m) = d+p(m—d), ifd<m<m

OO P, if m > m

QOP™—d ig the level of medical spending at which the household reaches

where m = d +
the out-of-pocket maximum.
Each private health insurance plan, Medicaid and uninsured is defined by a specific triplet

(d, p, OOP™>) T specify the following parameters

Table: Health Insurance Contract Parameters

Plan Type Deductible d Coinsurance p OOP Max OO P™**
Private (Single) $500 0.20 $2,500
Private (Family) $1,500 0.20 $7,500
Medicaid $0 0.10 $2,500
Uninsured $0 1.00 00

In this baseline, I set OO P™"* 5o that an uninsured individual pays the entire cost, then
there is not uncompensated care.
Following Capatina and Keane (2025), I set the probability of not having access to

treatment when uninsured to 0.35.
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G Estimation: step 1

This appendix describes the estimation strategy for the health shock parameters and
preference parameters. First, I show that medical expenditure of high income individual
map to the health shocks. Second, I describe how the remaining parameters are estimated
using Simulated Method of Moments (SMM).

Identification

Let household £ face a vector of health shocks A, where each member ¢ in the household
draws a shock \;. The household chooses optimal treatment levels m; for each member.

Result 1: If \; = 0, the household is indifferent between treatment, partial treatment
and no treatment for individual ¢, and in all 3 cases the only choice is m; = 0, and therefore
generate the same level of utility.

Result 2: If \; > 0, the household compares the utility of treatment versus no treatment.
Let m_; denote the treatment choices for all household members other than ¢, and let y denote
after-tax income net of the out-of-pocket cost associated with m_;. Let OOP()\;) denote the
additional out-of-pocket expenditure required to treat individual ¢ given shock \;, assuming
a continuous and differentiable out-of-pocket function.

The household chooses full treatment for individual ¢ when the utility loss from not

treating the condition exceeds the consumption cost of treatment. This condition is given

by:
Wy ()\i + i)f) > u(y) —u(y — OOP(\;)).

Applying the Mean Value Theorem to the right-hand side, there exists ¢ € (y—OOP(\;), y)
such that:
u(y) — u(y — OOP(\;)) = OOP(\;) - ¥/ (¢).

Then, as y — oo, we have ¢ — oo, implying «'(¢) — 0. This last result holds as long as
A; is bounded from above, which holds by the log normality assumption. Since the left-hand
side of the inequality does not depend on income, it follows that:
Y—+00
This result is intuitive: as income increases, the marginal utility of consumption ap-
proaches zero, reducing the utility cost of spending on medical care. Hence, full treatment

becomes optimal for all positive shocks.

The result extends to the case of partial treatment as well. The logic remains the same:
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for any positive shock, the utility loss from undertreatment dominates the cost of treatment in
terms of forgone consumption when income is sufficiently high. Thus, as income approaches
infinity, the household always finds it optimal to provide full treatment.

Result 3: The parameter w, is identified from the difference in the probability of zero
medical expenditure between high- and low-income individuals.

Consider a household facing an individual health shock \; that is arbitrarily small. The
household chooses to treat the shock if:

w, ()\i + w%)\?) > u(y) — uly — OOP(N)).

For small shocks, the out-of-pocket cost is approximately proportional to the shock size,

so we can linearize the expression. Applying a first-order approximation:

u(y) — u(y — OOP(N;)) = u/(y) - OOP()\;).

Assuming OOP(\;) ~ A; for small shocks, we obtain:

1
Wy (/\i + —Af) > (y) - N

P
Dividing both sides by A; and taking the limit as A\; — 0, we get:
: ]' / /
)nglowx <1 + w—w)\z) >u'(y) = w, >u(y).

This condition shows that the decision to treat even small shocks depends on the compar-
ison between w, and the marginal utility of consumption. Since u'(y) decreases with income,
the same small shock may be treated by high-income households but not by low-income ones.
Thus, variation in treatment rates across income groups identifies w,.

Result 4: The parameter w, controls the intensity of treatment.

The utility cost of not treating a health shock \; is given by:

1
Wy

Importantly, w, determines the convexity of this cost function. When w, is small (ap-
proaching zero), the cost of even small shocks becomes large, making full treatment the
optimal choice across income levels. In contrast, when w, is large, the cost function becomes
less convex, reducing the utility penalty associated with partial or no treatment. In this
case, for low-income households, the optimal decision may involve partial or no treatment,

since the marginal utility of consumption is high and the treatment cost is less severe.
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Health shock distribution

The parameters of the health shock distribution are identified based on the following
result:
lim P(m; =\ | ) =1 VA,

Yy—00
This result implies that, as income increases, the household chooses full treatment with
probability one, for all realizations of the health shock.
Let m; = ;. Since \; ~ ZILN(u;, 02, ¢;), we have:

E(mz | m; > 0) = €”i+%g”‘2,

Var(m; | m; > 0) = (eof _ 1> nito?

From the last two expressions, we can identify o7 as:

”— log (1 o (Elmy | mi > o1>2> |

Var(m; | m; > 0)

Given o2, the log-mean parameter yu; is identified as:

)

1
p; = log (E[m; [ m; > 0]) — 502.

Preference parameters W and w

The parameters w(h;) and w(h;) are identified from income-related variation in the prob-
ability and intensity of medical spending.

The parameter w(h;) controls the extensive margin of medical expenditure, i.e., the prob-
ability of positive medical spending across the income distribution. In contrast, w(h;) governs
the intensity margin, capturing difference in expected medical expenditures conditional on
being positive across these groups.

In combination, w(h;) and w(h;) are pinned down by matching both the probability of
any spending and the mean of positive spending across income groups in the data. In the
estimation I allow w and w to vary by sex and health status. These moment conditions are
included in the SMM estimation.
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Data moments

Let each individual in the sample be indexed by i, and define their state vector as:
si = {ti, fi, €, age;, sex;, srhs;, wg; },

where t; is the survey year, f; € {low, high} indicates the individual’s income group, e; is the
insurance coverage type, age;, sex;, and srhs; are the individual’s age, sex, and self-reported
health status, and wg; is the sampling weight.

I group individuals into cells Sgoup, defined by unique combinations of year ¢, income
group f, age group, sex, and self-reported health status. An individual is assigned to a
group if their characteristics match on ¢, f, sex, and srhs, and their age falls within the
specified age group.

For each sgyoup, I compute the following empirical moments using sampling weights wg;

1. Probability of zero medical spending;:

Z’iGSgroup wgl ’ 1(m2 = 0) _ &
ziESgroup wgl e

Pr(m = 0| sgroup) =

2. Expected medical spending, conditional on positive spending:

Ziesgmup wg; - my - 1(m; > 0)

E > 0, Sgroup) =
(m | m >0, sgroup) D i gy Wi - 1(mi > 0)

= mgroup

3. Conditional variance of medical spending:

Zies wyg; (mz - mgroup)2 : 1(mz > 0)
Vi >0 — group _ oo
ar(m ‘ m ,Sgroup) Ziesgmup W - 1(77%; > 0) O group

4. Implied variance of the log normal distribution:

—2
2 _ Mgroup
O group = log (1 + =

m,group

5. Implied mean of the log normal distribution:

_ 1
Hgroup = log<mgrou13) - §O-g2roup'
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Where the last two set of moments exploits the properties of the log normal distribution.

Each cell group is characterized by year, income group, coverage tier, mean age, sex,
srhs, and two totals: W, the sum of sampling weights for all individuals in the group, and
Whos, the sum restricted to individuals with positive medical expenditures.

Finally, I compute data moments by running the following regressions, using W or W,

as weights depending on the moment:

& rou
log( g_ - = Zgrou B:fm +5¢
1- ¢group Broup ’

= m m
Mgroup = Tgroup * e,m +e
—2 _ I o
log(am,group) = Zgroup * e,m +e
— “ H©
Hgroup = Zgroup * e,m te

2
log(agroup) = Tgroup * Bg,m +e?

The vector Zgoup includes a third-order polynomial in age, fully interacted with indicators
for female, poor health, and low income, and there processes are estimated separately by
insurance source (private, Medicaid or uninsured)

The estimated variance-covariance matrix of each moment condition can be calculated
using the delta method, based on the variance-covariance matrix of the corresponding £,

coefficients from these regressions.

et 2 ~ LogNormal(u, 0?), so that log(z) ~ N (i, 02). Then:
Elz] = ehtso’ Var(z) = (e"z - 1) e2ta”
From this, the moment ratio

(E[))? 1
Var(z) eo® —1

0% =log (1+ (\i[f(]i;) .

identifies the variance parameter:

Given 02, the mean parameter is identified as:

p = log(B[a]) — 30

Applying these relationships to the empirical moments from each group, I compute:

=2
m 1
2 — 2
T group = 108 (1 + = P ) . Hgroup = 10g(Mgroup) — 5T roup:

m,group
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Model implied moments and SMM objective

Let ¢ = {3, B*, 3, w,w} denote the set of parameters governing the distribution of
health shocks and medical consumption conditional on insurance choice.

For a given candidate %, I draw S independent realizations of health shocks A for
each household k. For each draw s = 1,...,5, I compute optimal medical expenditures mi
by solving the second-stage problem, taking insurance choices as given. This generates S
simulated samples of medical expenditures.

Using these simulated samples, I compute the same moments for each simulated sample
s as I compute for the data. To reduce simulation error, I take the average of these moments
over the S simulations. I set S = 20 ensuring that simulated error is of a order of magnitude
lower that data uncertainty. With these estimates in hand, I construct the analogous My (6%).

And estimate

gIMM argmgin <MN - MN(9)>/WN <MN — MN(9)>

where My are empirical moments, My (6) are simulated model moments, and Wy is the
inverse of the diagonal variance-covariance matrix of the empirical moments.

Each demographic type h is defined over 8 age bins, 2 sexes, and 2 self-reported health
status categories, yielding 8 x 2 x 2 = 32 distinct groups. Focusing exclusively on privately
insured individuals e; = {1,2}, I construct 3 x 32 = 96 empirical moments for medicaid
expenditures, including the probability of zero medical expenditure, the implied variance
of the log normal distribution and the implied mean of the log normal distribution. I also
include the difference in the probability of zero medical expenditure between high and low
income individuals, adding additional 32 moments. That is I have 128 moments. Let denote
these moments by My. Let Wy denote the inverse of the diagonal of the empirical variance-

covariance matrix of the moments.

H Estimation: step 2

Given o = {#SMM} T estimate 0 = {T', ¥, ¥} by maximum likelihood. I solve the
household insurance choice problem conditional on 6* and construct the predicted choice
probabilities over the available set of contracts. Let ij(Hb;é“) denote the model-implied
probability that household k selects contract j under parameters (6°; é“), where j € {1,...,6}.

Let di; be an indicator equal to one if household £ chooses contract j in the data.
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6° is estimated by Maximum Likelihood, solving:
A 6 A
0 = arg max Z Z dijlog mi; (0% 6),
koj=1
or equivalently by minimizing the negative log-likelihood function:
6 A
L) == dijlogmi;(6";6%).
koj=1

In this step, I estimate a total of 25 parameters. This includes household type specific
risk aversion, application cost for Medicaid, and mixing public and private health insurance.
I also estimate 2 scale parameters for the type 1 E.V. shock, one for single adults households

and one for two adults households.

I Estimated parameters

A-22



Table 2: Estimated Parameters of the Health Shock Process

Covariate B* (Log-Mean) (39 (Log-Variance) (3¢ (Zero Spending)
Constant 5.807 1.570 -4.032
Age 1.778 -1.850 13.991
Age? -5.388 5.326 -23.150
Age? 5.574 -3.771 10.598
Const x Bad Health 1.456 0.072 -0.807
Age x Bad Health -5.759 1.076 -1.516
Age? x Bad Health 14.804 -4.148 5.811
Age® x Bad Health -9.721 3.054 -5.559
Const x Female -0.659 0.024 1.182
Age x Female 6.576 -1.151 -11.142
Age? x Female -7.915 1.591 16.709
Age? x Female 1.965 -0.703 -7.489
Const x Bad x Female -0.158 -0.341 -0.585
Age x Bad x Female 0.232 3.183 9.482
Age? x Bad x Female -0.867 -6.464 -22.901
Age? x Bad x Female 0.992 3.605 14.565
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Table 3: Estimated Parameters

Parameter Group Estimate

First Step Estimates
w (Utility weight on treatment)

Men, good health 1.30E-09

Men, bad health 1.28E-09
Women, good health 2.01E-09
Women, bad health 2.41E-09

w (Curvature of treatment utility)

Men, good health 1188.1

Men, bad health 690.0
Women, good health 1069.5
Women, bad health 233.4

Second Step Estimates

7 (Risk aversion)

Single-adult w/o children 3.25
Single-adult w/children 5.26
Two-adult w/o children 4.48

Two-adult w/children 14

Ymed (Cost of applying for Medicaid)
Single-adult w/o children 1767.89

Single-adult w/children 8.29
Two-adult w/o children 1915.24
Two-adult w/children 1993.14

Ymed priv (Cost of mixing public and private coverage)
Single-adult w/children 4316.90

Households without children  4850.45

Households with children 2755.42

Notes: Parameters w and w are estimated in the first stage using the
Simulated Method of Moments (SMM). Parameters ,, ¥med, and
Ymed,priv are estimated in the second stage by maximum likelihood.
Full details are provided in Appendix H.
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J Model Fit

J.1 Coverage choices

Figure 9 compares the model-predicted contract choice probabilities to their empirical
counterparts. The model successfully replicates the distribution of households across six
contract types, defined by combinations of private and Medicaid coverage.

Figure 10 shows individual-level coverage shares (private, Medicaid, and uninsured) for
children (ages 0-18) and adults (ages 19-64). The model closely matches the observed
distribution across these categories.

Figure 11 disaggregates insurance coverage by age. The model captures key life-cycle
patterns. Among children, it reproduces higher public coverage at younger ages and a rising
share of private insurance as they get older. Among adults, the model matches the lower
private coverage, higher Medicaid participation, and higher uninsurance rates observed for
younger individuals.

Figure 12 breaks down insurance coverage by family income. The model captures the
increase in private coverage as income rises, the corresponding decline in Medicaid partici-

pation, and the reduction in uninsurance rates at higher income levels.

Figure 9: Choice probabilities across insurance contracts
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Note: NP-NP = No Private — No Public, NP-AP = No Private — Medicaid, SC-NP = Individual coverage
— No Public, SC-AP = Individual coverage — Medicaid, FC-NP = Family coverage — No Public, FC-AP =
Family coverage — Medicaid.
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Figure 10: Private, Medicaid, and uninsured coverage by age group

1 I
[ Private — Model
09 I Private — Data |
[T Medicaid — Model
79.8%80.7% 79.1979.79| I Medicaid — Data
08~ 77.4%77.2% e [ 1Uninsured — Model ||
[ Uninsured — Data
0.7 —
0.6 — -
()
]
< 0.5 —
n
0.4 .
0.3 |
0.2 —
14.5%14.9% o
5% 2% 13.6%13.9% 12.09%12.2%
¥ o,
0.1+ I 8.0% 7.9% 6.6% 5 59, 8.8% 8.1%
0 H N
Children (0-18) Adults (19-64) All Ages
(a) Children (0-18), Adults (19-64), and All Ages (0-64).
1 \
[ Private — Model
09 [ Private — Data i
83.8%83.6% [T Medicaid — Model
79.8%80.7% 78.69 [ Medicaid — Data
08 77.1% et [ ] Uninsured — Model ||
[l Uninsured - Data
0.7 -~ —
0.6 — |
()
]
< 05— —
n
04 -
0.3 —
0.2 17.4%16.6%
13.6%13.9%
9.9%
01 6.6% 559, 81% g 5% ‘ﬁ ’—‘
0
Adults (19-64) Adults with children Adults without children

(b) Adult subgroups: all adults (19-64), adults with children, and adults without children.

Note: The figure shows model-predicted coverage rates for private insurance, Medicaid, and uninsured
categories. Panel (a) presents results for children, adults, and all ages, while Panel (b) focuses on adult
subgroups.
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Figure 11: Life-cycle patterns in coverage: Private, Medicaid and uninsured
Private Insurance Medicaid Coverage Uninsured
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Note: Own calculations using the Household component of the Medical Expenditure Panel Survey 1998-
2000. Sample includes heads of household, spouses/cohabitants (ages 18-64), and their dependent children.
The figure shows model-predicted and empirical coverage rates break down by age-groups.

Figure 12: Individual coverage by family income
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Note: Own calculations using the Household component of the Medical Expenditure Panel Survey 1998-
2000. Sample includes heads of household, spouses/cohabitants (ages 18-64), and their dependent children.
The figure shows model-predicted and empirical coverage rates by Family income. Family income is measured
relative to the federal poverty line.

J.2 Medical expenditure

Figure 13 presents the model fit for medical expenditures over the life cycle. Panel (a)
shows mean individual total medical expenditures. Panel (b) reports the probability that
medical expenditures are below $100 for low- and high-income individuals, which I use as
a proxy for treatment. Panel (¢) depicts mean medical expenditures conditional on health
status, and Panel (d) displays mean expenditures by source of coverage.

Figure 14 summarizes the model fit for differences in medical expenditures by income.

Panel (a) shows the probability that medical expenditures are below $100 for low- and high-
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income individuals, and Panel (b) reports mean individual medical expenditures by family

income group.
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Figure 13: Medical expenditures by age
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Note: Own calculations using the Household component of the Medical Expenditure Panel Survey 1998-
2000. Sample includes heads of household, spouses/cohabitants (ages 18-64), and their dependent children.
Top left: Mean medical expenditure by age Top right: Probability medical expenditures below $ 100.
Bottom left: Mean medical expenditure by age and self-reported health status.Bottom right: Mean medical
expenditure by age and source of insurance. 95% confidence interval reported.
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Figure 14: Medical expenditures and difference by income
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Note: Own calculations using the Household component of the Medical Expenditure Panel Survey 1998-
2000. Sample includes heads of household, spouses/cohabitants (ages 18-64), and their dependent children.
Left: Probability medical expenditures below $ 100. Right: Mean individual medical expenditures by family
income. 95% confidence interval reported.

J.3 Premiums

Figure 15 compares equilibrium premiums from the model with empirical premiums.
The model captures the variation in premiums across contract types and the role of adverse

selection in pricing.
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Figure 15: Model fit: Equilibrium premiums across contract types
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Note: Own calculations using the Household component of the Medical Expenditure Panel Survey 1998-
2000. Sample includes heads of household, spouses/cohabitants (ages 18-64), and their dependent children.

K Counterfactual Exercises
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Table 4: Counterfactual Exercise 1: Coverage

Eligibility Medicaid Private Uninsured
Group Baseline Exc.l1 A  Baseline Exc.l A  Baseline Exc.l A  Baseline Excl A
Panel A: Aggregate Groups
Children (0-18) 28.0 9.7 -184 14.4 8.2 -6.2 77.6 82.2 4.6 8.0 9.6 1.6
Adults (19-64) 9.1 7.6 -1.5 6.6 5.5 -1.2 79.8 814 1.5 13.6 132 -04
Adults with children 10.0 70 -29 8.2 58  -23 83.7 871 34 8.1 70 -1.1
Adults without children 8.4 8.0 -04 5.6 5.2 -0.4 77.1 773 0.3 17.4 175 0.1
All Ages 14.4 8.2 -6.2 8.8 6.2 -2.6 79.2 81.6 24 12.0 122 0.2
Panel B: By Age Groups
0-5 36.3 11.9 -244 20.7 9.9 -10.9 70.4 783 7.9 8.8 11.8 3.0
6-11 28.5 9.8 -18.6 13.8 8.5 -5.3 78.3 82.3 4.0 7.9 9.2 1.3
12-18 21.1 79 -13.1 10.2 6.8 -3.4 82.5 85.1 2.6 7.3 8.1 0.8
19-24 27.8 21.6  -6.2 15.0 9.7 -5.3 50.1 549 48 34.9 35,5 0.6
25-34 9.5 6.7 -2.8 7.1 4.9 -2.1 78.5 81.8 3.3 14.4 13.3 -1.1
3544 6.4 58  -0.6 5.3 48  -0.5 85.7 86.6 0.9 9.1 8.6 -0.5
45-54 5.5 5.5 -0.0 4.7 4.7 -0.0 86.8 86.9 0.1 8.5 8.4 -0.0
55-64 7.3 73  -0.0 6.3 6.3 -0.0 77.8 77.8 0.0 15.9 15.8  -0.0
Panel C: By Family Income (Children)
0-100 98.2 62.3 -359 65.6 51.5  -14.1 20.0 270 7.0 14.4 215 7.1
100-200 67.4 59 -61.5 31.4 59 -255 55.8 76.6  20.8 12.8 175 4.7
200-300 14.2 0.1 -14.1 3.7 0.1 -3.6 89.0 922 3.2 7.3 78 04
300-400 1.3 0.0 -1.3 0.2 0.0 -0.2 94.9 95.2 0.2 4.9 4.8 -0.0
400-500 0.0 0.0 0.0 0.0 0.0 0.0 95.9 959 0.0 4.1 4.1 -0.0
Panel D: By Family Income (Adults)
0-100 660 609 -51 446  40.7 -39 242 283 41 313 311 -0.2
100-200 13.8 83 -55 12.7 8.0 4.7 59.7 66.6 6.9 27.7 254 -2.2
200-300 14 0.1 -1.3 0.9 0.1 -0.8 86.5 874 09 12.7 12.5  -0.1
300-400 0.1 0.0 -0.1 0.0 0.0 -0.0 91.0 91.1 0.1 8.9 8.9 -0.0
400-500 0.0 0.0 0.0 0.0 0.0 0.0 92.6 92.6 -0.0 7.4 74 0.0

Notes: This table reports baseline and counterfactual (Exercise 1) values for Medicaid eligibility, Medicaid
enrollment, private coverage, and uninsurance. A denotes the difference between the counterfactual and
baseline economies. Panel A aggregates all individuals; Panels B-D disaggregate by age and income. Income
is reported up to 500 % of the FPL. All numbers are expressed in percentage points.
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Table 5: Counterfactual Exercise 2: Coverage

Eligibility Medicaid Private Uninsured
Group Baseline Exc.2 A  Baseline Exc.2 A Baseline Exc.2 A  Baseline Exc.2 A
Panel A: Aggregate Groups
Children (0-18) 28.0 424 144 14.5 20.3 5.8 77.5 731 -4.4 8.1 6.6 -1.4
Adults (19-64) 9.1 11.7 2.7 6.6 9.1 2.5 79.8 78.0 -1.8 13.6 129 -0.7
Adults with children 10.0 12.7 2.8 8.1 11.0 3.0 83.8 81.2 -2.6 8.1 7.8 -0.3
Adults without children 8.4 11.0 26 5.5 7.7 2.2 77.1 75.8  -1.3 17.4 16.5 -0.9
All Ages 14.4 20.4 6.0 8.8 12.2 3.4 79.2 76.6  -2.5 12.0 11.2  -0.9
Panel B: By Age Groups
0-5 36.3 479 117 20.7 26.6 5.9 70.3 66.2 -4.1 9.0 72 -1.8
6-11 28.5 44.0 15.6 13.9 20.2 6.3 78.1 734 4.7 8.0 6.4 -1.6
12-18 21.1 36.2 15.1 10.3 15.4 5.2 82.4 78.2 -4.2 7.3 6.4 -1.0
19-24 27.8 33.7 59 14.9 19.6 4.7 50.2 472 -3.0 34.9 33.3 -1.7
25-34 9.5 129 3.5 7.0 10.3 3.3 78.5 75.9  -2.6 14.5 13.7  -0.7
35-44 6.4 8.7 2.2 5.2 7.4 2.2 85.6 839 -1.7 9.1 8.7 -04
45-54 55 6.7 1.3 4.7 5.9 1.3 86.8 85.9 -0.9 8.5 82 -0.3
55-64 7.3 9.5 2.2 6.3 8.5 2.2 77.8 76.6 -1.2 15.9 149 -1.0
Panel C: By Family Income (Children)
0-100 98.3 100.0 1.7 65.4 69.2 3.9 19.9 177 -2.2 14.8 13.1 -1.7
100-200 67.4 98.9 31.5 31.7 51.1 194 55.3 40.5 -14.8 13.0 84 -4.6
200-300 14.2 474  33.2 3.9 12.5 8.6 88.7 81.3 -74 7.4 6.2 -1.2
300400 1.3 8.8 7.5 0.2 1.3 1.1 94.9 94.0 -0.9 4.9 4.7 -0.2
400-500 0.0 0.0 0.0 0.0 0.0 0.0 95.9 95.9  -0.0 4.1 4.1 0.0
Panel D: By Family Income (Adults)
0-100 66.1 72.6 6.5 44.4 49.2 4.8 24.2 21.0 -3.1 31.4 29.8 -1.6
100-200 13.8 26.3 125 12.5 24.6 12.1 59.8 50.8  -9.0 27.7 246 -3.1
200-300 1.4 2.8 1.4 0.9 2.2 1.3 86.5 85.0 -1.5 12.7 128 0.1
300-400 0.1 0.1 -0.0 0.0 0.0 -0.0 91.0 91.0 0.0 9.0 9.0 -0.0
400-500 0.0 0.0 0.0 0.0 0.0 0.0 92.6 92.5 -0.0 7.4 7.5 0.0

Notes: This table reports baseline and counterfactual (Exercise 2) values for Medicaid eligibility, Medicaid
enrollment, private coverage, and uninsurance. A denotes the difference between the counterfactual and
baseline economies. Panel A aggregates all individuals; Panels B-D disaggregate by age and income. Income
is reported up to 500 % of the FPL. All numbers are expressed in percentage points.
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