
The Value of Medicaid: Interpreting Results
from the Oregon Health Insurance Experiment

Amy Finkelstein

Massachusetts Institute of Technology

Nathaniel Hendren

Harvard University

Erzo F. P. Luttmer

Dartmouth College
We
David
piro,
stone
Medi
Unive
of Ho
edge
and R

Electro
[ Journa
© 2019
We develop frameworks for welfare analysis of Medicaid and apply
them to the Oregon Health Insurance Experiment. Across different
approaches, we estimate low-income uninsured adults’ willingness to
pay forMedicaid between $0.5 and $1.2 per dollar of the resource cost
of providingMedicaid; estimates of the expected transfer Medicaid pro-
vides to recipients are relatively stable across approaches, but estimates
of its additional value from risk protection are more variable. We also
estimate that the resource cost of providing Medicaid to an additional
recipient is only 40 percent of Medicaid’s total cost; 60 percent of Med-
icaid spending is a transfer to providers of uncompensated care for the
low-income uninsured.
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I. Introduction
Medicaid is the largest means-tested program in the United States. In
2015, public expenditures onMedicaid were over $550 billion, compared
to about $70 billion for food stamps, $70 billion for the Earned Income
Tax Credit (EITC), $55 billion for Supplemental Security Income, and
$30 billion for cash welfare.1 How much would recipients be willing to
pay for Medicaid, and how does this compare to Medicaid’s costs? And
how much of Medicaid’s costs reflects a monetary transfer to nonrecip-
ients who bear some of the costs of covering the low-income uninsured?
There is a voluminousacademic literature studying the reduced-form im-

pacts of Medicaid on a variety of potentially welfare-relevant outcomes—
including health care use, health, and risk exposure. But there has been
little formal attempt to translate such estimates into statements about
welfare. Absent other guidance, academic or public policy analyses often
either ignore the value of Medicaid —for example, in the calculation of
the poverty line or measurement of income inequality (Gottschalk and
Smeeding 1997)—or make ad hoc assumptions. For example, the Con-
gressional Budget Office (2012) values Medicaid at the average govern-
ment expenditure per recipient. In practice, an in-kind benefit like Med-
icaid may be valued above or below its costs (see, e.g., Currie and Gahvari
2008).
The 2008 Oregon Health Insurance Experiment provided estimates

from a randomized evaluation of the impact of Medicaid coverage for
low-income, uninsured adults on a range of potentially welfare-relevant
outcomes. The main findings from the first two years were (1) Medicaid
increased health care use across the board—including outpatient care,
preventive care, prescription drugs, hospital admissions, and emergency
room visits; (2) Medicaid improved self-reported health and reduced de-
pression but had no statistically significant impact on mortality or physi-
cal health measures; (3) Medicaid reduced the risk of large out-of-pocket
medical expenditures; and (4) Medicaid had no economically or statisti-
cally significant impact on employment and earnings or on private health
insurance coverage (Finkelstein et al. 2012, 2016; Baicker et al. 2013,
2014; Taubman et al. 2014). These results have attracted considerable at-
tention. But in the absence of any formal welfare analysis, it has been left
to partisans and media pundits to opine (with varying conclusions) on
the welfare implications of these findings.2
1 See US Department of Health and Human Services (2015, 2016), US Department of
Agriculture (2016), US Internal Revenue Service (2016), and US Social Security Adminis-
tration (2016).

2 The results of the Oregon Health Insurance Experiment received extensive media
coverage, but the media drew a wide variety of conclusions, as the following headlines

and Aging Fellowship, under National Institute of Aging grant T32-AG000186 (Hendren).
Data are provided as supplementary material online.
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Empirical welfare analysis is challenging when the good in question—
in this case public health insurance for low-income adults—is not traded
in a well-functioning market. This prevents welfare analysis based on es-
timates of ex ante willingness to pay derived from contract choices, as is
becoming commonplace where private health insurance markets exist
(Einav, Finkelstein, and Levin [2010] provide a review). Instead, one en-
counters the classic problem of valuing goods when prices are not ob-
served (Samuelson 1954).
We develop frameworks for empirically estimating the value of Med-

icaid to recipients in terms of the amount of current, nonmedical con-
sumption they would need to give up to be indifferent between receiving
and not receivingMedicaid; we refer to this as the recipient’s “willingness
to pay” for Medicaid. We focus on this normative measure because it is
well defined even if individuals are not optimizing when making health
care decisions. This allows us to incorporate various frictions—such as
information frictions or behavioral biases—that could alter the individu-
al’s value ofMedicaid relative to what a compensating variation approach
would imply. Our approach, however, speaks directly to only the recipi-
ent’s willingness to pay for Medicaid. An estimate of society’s willingness
to pay for Medicaid needs to take account of the social value of any redis-
tribution that occurs throughMedicaid, and, as is well known, such redis-
tribution generally involves net resource costs that exceed the recipient’s
willingness to pay (Okun 1975).
We develop two main analytical frameworks for estimating recipient

willingness to pay for Medicaid. Our first approach, which we refer to as
the “complete-information” approach, requires a complete specification
of a normative utility function and estimates of the causal effect of Med-
icaid on the distribution of all arguments of the utility function. The ad-
vantage of this approach is that it does not require us tomodel the precise
budget set created by Medicaid or impose that individuals optimally con-
sumemedical care subject to this budget constraint. However, as the name
implies, the information requirements are high; it will fail to accurately
measure the value ofMedicaid unless the impacts ofMedicaid on all argu-
ments of the utility function are specified and analyzed.
illustrate: “Medicaid Makes ‘Big Difference’ in Lives, Study Finds” (National Public Radio,
July 11, 2011; www.npr.org/2011/07/07/137658189/medicaid-makes-big-difference-in
-lives-study-finds) vs. “Spending on Medicaid Doesn’t Actually Help the Poor” (Washington
Post, May 2, 2013; www.washingtonpost.com/blogs/right-turn/wp/2013/05/02/spending
-on-medicaid-doesnt-actually-help-the-poor/). Public policy analyses have drawn similarly
disparate conclusions: “Oregon’s Lesson to the Nation: Medicaid Works” (Oregon Center
for Public Policy, May 4, 2013; http://www.ocpp.org/2013/05/04/blog20130504-oregon
-lesson-nation-medicaid-works/) vs. “Oregon Medicaid Study Shows Michigan Medicaid Ex-
pansion Not Worth the Cost” (Mackinac Center for Public Policy, May 3, 2013; http://www
.mackinac.org/18605).
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Our second approach, which we refer to as the “optimization” ap-
proach, is in the spirit of the “sufficient-statistics” approach described
byChetty (2009) and is themirror image of the complete-information ap-
proach in terms of its strengths and weaknesses. We reduce the imple-
mentation requirements by parameterizing the way in which Medicaid
affects the individual’s budget set and by assuming that individuals have
the ability and information to make privately optimal choices with re-
spect to that budget set. With these assumptions, it suffices to specify the
marginal-utility functionover any single argument. This is because theop-
timizing individual’s first-order condition allows us to value marginal im-
pacts of Medicaid on any other potential arguments of the utility function
through the marginal utility of that single argument. Tomake inferences
about nonmarginal changes in an individual’s budget set (i.e., covering
an uninsured individual with Medicaid), we require an additional statis-
tical assumption that allows us to interpolate between local estimates of
themarginal impact of program generosity. This substitutes for the struc-
tural assumptions about the utility function in the complete-information
approach.
We implement these approaches for the Medicaid coverage provided

by theOregonHealth Insurance Experiment.We use data from study par-
ticipants to directly measure out-of-pocket medical spending, health care
utilization, and health. The lottery’s random selection allows for causal es-
timates of the impact of Medicaid on the various outcomes. Our baseline
health measure is a mapping of self-assessed health into quality-adjusted
life years (QALYs) based on existing estimates of QALYs associated with
different levels of self-assessed health; we also report estimates based on
alternative health measures—such as self-reported physical and mental
health, or a depression screen—combined with existing estimates of their
associated QALYs. Absent a consumption survey in the Oregon context,
we proxy for consumption by the difference between average consump-
tion for a low-income uninsured population and out-of-pocket medical
expenditures reported by study participants, subject to a consumption
floor; we also report results that instead use consumption data for a low-
income sample in the Consumer Expenditure Survey (CEX).
Our results reveal that Medicaid is best conceived of as consisting of

two separate parts: amonetary transfer to external parties who would oth-
erwise subsidize the medical care for the low-income uninsured and a
subsidized insurance product for recipients. The experimental treatment
effects of Medicaid on out-of-pocket spending and total medical spend-
ing imply that 60 percent ofMedicaid’s gross expenditures—which we es-
timate to be $3,600 per recipient—are a transfer to these external parties,
leaving the net cost of Medicaid at about $1,450 per recipient. Recipient
willingness to pay for Medicaid could exceed this net cost because of the
pure-insurance value it provides (reallocation toward states of the world
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with high marginal utility) or could be less than its net cost because of
recipients’moral-hazard response (inducedmedical spending valued be-
low cost). Our different approaches reach different conclusions: willing-
ness to pay for Medicaid by recipients per dollar of net cost ranges be-
tween $0.5 and $1.2; all approaches suggest that recipient willingness to
pay forMedicaid is substantially below its gross cost (the value ofMedicaid
assumed by theCongressional BudgetOffice [2012]). For the approaches
that provide point estimates of the sources of Medicaid’s value to recipi-
ents, we estimate that between half and four-fifths of Medicaid’s value
to recipients comes from the increase in expected resources it provides
rather than from its (budget-neutral) insurance value. Naturally, our esti-
mates are specific to this particular Medicaid program for low-income
adults and to the people for whom the lottery affected Medicaid cover-
age. Yet the frameworks we develop can be readily applied to welfare anal-
ysis of other public health insurance programs, such as Medicaid cover-
age for other populations or Medicare coverage.
Our analysis complements other efforts to elicit a value of Medicaid to

recipients throughquasi-experimental variation inpremiums(e.g.,Dague
2014) or the extent to which individuals distort their labor earnings in
order to become eligible for Medicaid (Keane and Moffitt 1998; Gallen
2015).3 These alternative approaches require their own, different sets of
assumptions. Consistent with our results, these approaches also tend to in-
dicate that Medicaid recipients place a low value on the program, relative
to the government’s gross cost of providing Medicaid. However, they do
not generally estimate the monetary transfers to external parties or com-
pare recipient value to net (of these monetary transfers) costs. Our find-
ing that a large part ofMedicaid spending represents a transfer to external
parties complements related empirical work documenting the presence
of implicit insurance for the uninsured (Mahoney 2015) and the role of
formal insurance coverage in reducing the provision of uncompensated
care by hospitals (Garthwaite, Gross, and Notowidigdo 2018) and unpaid
medical bills by patients (Dobkin et al. 2018). Given the size of these ex-
ternal monetary transfers relative to Medicaid’s value to recipients, our
findings suggest that identifying the ultimate economic incidence of un-
compensated care and assessing the relative efficiency of formal public
insurance, versus an informal insurance system of uncompensated care,
are important areas for further work.
The rest of the paper proceeds as follows. Section II develops the two

theoretical frameworks for welfare analysis. Section III describes how we
implement these frameworks for welfare analysis of the impact of the
3 Finkelstein, Hendren, and Shepard (2019) use variation in premiums for health insur-
ance in Massachusetts to study the value of subsidized health insurance for low-income
adults above the Medicaid eligibility threshold.



the value of medicaid 2841
Medicaid expansion that occurred via lottery in Oregon. Section IV pre-
sents the results and discusses their interpretations and the trade-offs in
our context across the alternative approaches. The last section presents
our conclusions.
II. Frameworks for Welfare Analysis

A. A Simple Model of Individual Utility
Individuals derive utility from the consumption of nonmedical goods and
services, c, and from health, h, according to

u 5 u c, hð Þ: (1)

We assume that health is produced according to

h 5 ~h m; vð Þ, (2)

wherem denotes the consumption of medical care and v is an underlying
state variable for the individual that includes medical conditions, other
factors affecting health, and the productivity of medical spending. This
framework is similar to that of Cardon andHendel (2001). We normalize
the resource costs of m and c to unity so that m represents the true re-
source cost of medical care. For the sake of brevity, we refer tom as “med-
ical spending” and to c as “consumption.”
We assume that every Medicaid recipient faces the same distribution of

v. Conceptually, our welfare analysis can be thought of as conducted from
behind the veil of ignorance (conditional on being a low-income adult).
Empirically, we use the distribution of outcomes across individuals to mea-
sure the distribution of potential states of the world, v.
We denote the presence of Medicaid by the variable q, with q 5 1 indi-

cating that the individual is covered by Medicaid (“insured”) and q 5 0
denoting not being covered by Medicaid (“uninsured”). Consumption,
medical spending, and health outcomes depend on both Medicaid sta-
tus, q, and the underlying state of the world, v; this dependence is denoted
by c(q ; v), m(q ; v), and hðq; vÞ ; ~hðmðq; vÞ; vÞ, respectively.4
We define g(1) as the amount of consumption that the individual

would need to give up in the world with Medicaid that would leave her
at the same level of expected utility as in the world without Medicaid:

E u c 0; vð Þ, h 0; vð Þð Þ½ � 5 E u c 1; vð Þ 2 g 1ð Þ, h 1; vð Þð Þ½ �, (3)
4 We assume that q affects health only through its effect on medical spending. This rules
out an impact of insurance, q, on nonmedical health investments, as in Ehrlich and Becker
(1972).
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where the expectations are taken with respect to the possible states of the
world, v. With some abuse of terminology, we refer to g(1) as the recipi-
ent’s willingness to pay for Medicaid, even though it is measured in terms
of forgone consumption rather than forgone income.
Importantly, g(1) is measured from the perspective of the individual

recipient. A social welfare perspective would also account for the fact
that Medicaid benefits a low-income group. Saez and Stantcheva (2016)
show that, in general, this can be accomplished by scaling the individual
valuation by a socialmarginal welfare weight, or the socialmarginal utility
of income. For example, suppose that the social marginal utility of in-
come of Medicaid beneficiaries is 20 times as high as the social marginal
utility of income of the average person in the population. Then, society is
willing to pay $20 to deliver $1 to a Medicaid beneficiary. To move from
our estimates of the recipient’s willingness to pay forMedicaid to society’s
willingness to pay, one would therefore scale our estimates of g(1) by
20; we return to this point in Section IV.C.
B. Complete-Information Approach
In the complete-information approach, we specify the normative utility
function over all its arguments and require that we observe all these both
with insurance and without insurance. It is then straightforward to solve
equation (3) for g(1).
Assumption 1 (Full utility specification for the complete-information

approach). The utility function takes the form

u c, hð Þ 5 c12j

1 2 j
1 ~fh,

where j denotes the coefficient of relative risk aversion and ~f denotes
the marginal utility of health. Scaling ~f by the expected marginal utility
of consumption yields the expected marginal rate of substitution (MRS)
of health for consumption, f (5~f=E ½c2j�).

Utility has two additive components: a standard CRRA (constant rela-
tive risk aversion) function in consumption c with a coefficient of relative
risk aversion of j and a linear term in h. The assumption that utility is lin-
ear in health is consistent with ourmeasure of health (QALYs, introduced
below), which by construction is linear in utility. The assumption that
consumption and health are additive is commonly made in the health lit-
erature, but it restricts the marginal utility of consumption to be inde-
pendent of health. This assumption simplifies the implementation of our
estimates (though our framework could in principle be applied with non-
additive functions).
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With this assumption, equation (3) becomes, for q 5 1,

E
c 0; vð Þ12j

1 2 j
1 ~fh 0; vð Þ

� �
5 E

c 1; vð Þ 2 g 1ð Þð Þ12j

1 2 j
1 ~fh 1; vð Þ

� �
, (4)

and we can use equation (4) to solve for g(1). This requires observing
the distributions of consumption and expected health that occur if the
individual were on Medicaid (c(1; v) and E[h(1; v)]) and if he were not
(c(0; v) and E[h(0; v)]). One of these is naturally counterfactual. We are
therefore in the familiar territory of estimating the distribution of “po-
tential outcomes” under treatment and control (e.g., Angrist and Pischke
2009).
We can decompose g(1) into two economically distinct components:

the increases in average resources for the individual and the (budget-
neutral) reallocation of resources across states of the world. We refer
to these as, respectively, the “transfer component” (T ) and the “pure-
insurance component” (I ). The transfer component is given by the solu-
tion to the equation

E c 0; vð Þ½ �12j

1 2 j
1 ~fE ~h E m 0; vð Þ½ �; vð Þ� �

5

E c 1; vð Þ½ � 2 Tð Þ12j

1 2 j
1 ~fE ~h E m 1; vð Þ½ �; vð Þ� �

:

(5)

Approximating the health improvement E ½~hðE ½mð1; vÞ�; vÞ 2 ~hðE ½mð0;
vÞ�; vÞ� by E ½d~h=dm�E ½mð1; vÞ 2 mð0; vÞ�, we implement the calculation of
T as the implicit solution to

E c 0; vð Þ½ �12j

1 2 j
2

E c 1; vð Þ½ � 2 Tð Þ12j

1 2 j
5 ~fE

d~h

dm

� �
E m 1; vð Þ 2 m 0; vð Þ½ �: (6)

Medicaid spending that increases consumption (c) increases T dollar for
dollar; however, increases in medical spending (m) due to Medicaid may
increase T by more or less than a dollar, depending on the health re-
turns to medical spending as described by the health production func-
tion, ~hðm; vÞ.5 Relatedly, evaluating this equation requires an estimate of
E ½d~h=dm�, the slope of the health production function between m(1; v)
and m(0; v), averaged over all states of the world.
The pure-insurance term (I ) is given by

I 5 g 1ð Þ 2 T : (7)

(5)
5 By the standard logic of moral hazard, if consumers optimally choose m, they would
value the increase in health arising from the Medicaid-induced medical spending at less
than its cost, since they chose not to purchase that medical spending at an unsubsidized
price. Note, however, that we have not (yet) imposed consumer optimization.
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The pure-insurance value will be positive if Medicaid moves resources to-
ward states of the world with a highermarginal utility of consumption and
a higher health return to medical spending.
C. Optimization Approaches
In the optimization approaches, we reduce the implementation require-
ments of the complete-information approach through two additional eco-
nomic assumptions. We assume that Medicaid affects individuals only
through its impact on their budget constraint, and we assume individual
optimizing behavior. These two assumptions allow us to replace the full
specification of the utility function (assumption 1) by a partial specifica-
tion of the utility function.
Assumption 2 (Program structure). We model the Medicaid pro-

gram q as affecting the individual solely through its impact on the out-of-
pocket price for medical care p(q).
This assumption rules out other ways in which Medicaid might affect c

or h, such as through an effect of Medicaid on a provider’s willingness to
treat a patient. For implementation purposes, we assume that p(q) is con-
stant in m, although, in principle, we could allow for a nonlinear price
schedule. We denote out-of-pocket spending on medical care by

x q,mð Þ ; p qð Þm: (8)

We do not impose that those without Medicaid pay all their medical ex-
penses out of pocket (i.e., pð0Þ 5 1), thus allowing for implicit insurance
for the uninsured.
Assumption 3 (Individual optimization). Individuals choose m and

c optimally, subject to their budget constraint. Individuals solve

max
c,m

u c, ~h m; vð Þ� �
,

subject to

c 5 y vð Þ 2 x q,mð Þ  8 m, q, v,

where y(v) denotes (potentially state-contingent) resources.
The assumption that the choices of c and m are individually optimal

is a nontrivial assumption in the context of health care, where decisions
are often taken jointly with other agents (e.g., doctors) who may have
different objectives (Arrow 1963) and where the complex nature of
the decision problem may generate individually suboptimal decisions
(Baicker, Mullainathan, and Schwartzstein 2015).
Under these two assumptions, we consider the thought experiment of a

“marginal” expansion in Medicaid. In this thought experiment, q indexes
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a linear coinsurance term between no Medicaid (q 5 0) and “full” Med-
icaid (q 5 1), so that we can define pðqÞ ; qpð1Þ 1 ð12qÞpð0Þ. Out-of-
pocket spending in equation (8) is now

x q,mð Þ 5 qp 1ð Þm 1 1 2 qð Þp 0ð Þm: (9)

A marginal expansion of Medicaid (i.e., a marginal increase in q) relaxes
the individual’s budget constraint by2ð∂x=∂qÞ:

2
∂x q,m q; vð Þð Þ

∂q
5 p 0ð Þ 2 p 1ð Þð Þm q; vð Þ: (10)

The marginal relaxation of the budget constraint is thus the marginal re-
duction in out-of-pocket spending at the current level of m. It therefore
depends onmedical spending at q,m(q ; v), and the price reduction from
moving fromno insurance toMedicaid, pð0Þ 2 pð1Þ. Note that2ð∂x=∂qÞ is
a program parameter that holds behavior (m) constant.
We define g(q)—in parallel fashion to g(1) in equation (3)—as the

amount of consumption the individual would need to give up in a world
with q insurance that would leave her at the same level of expected utility
as with q 5 0:

E u c 0; vð Þ, h 0; vð Þð Þ½ � 5 E u c q; vð Þ 2 g qð Þ, h q; vð Þð Þ½ �: (11)
1. Consumption-Based Optimization Approach
If individuals choose c and m to optimize their utility function subject to
their budget constraint (assumptions 2 and 3), themarginal impact of in-
surance on recipient willingness to pay (dg=dq) follows from applying the
envelope theorem to equation (11):

dg

dq
5 E

uc

E uc½ � p 0ð Þ 2 p 1ð Þð Þm q; vð Þð Þ
� �

, (12)

where uc denotes the partial derivative of utility with respect to consump-
tion. Appendix A.1 (apps. A and B are available online) provides the der-
ivation. Note that the optimization approaches do not require us to esti-
mate how the individual allocates the marginal relaxation of the budget
constraint between increased consumption and health. Because the indi-
vidual chooses consumption and health optimally (assumption 3), a mar-
ginal reallocation between consumption and health has no first-order ef-
fect on the individual’s utility.
The representation in equation (12), which we call the consumption-

based optimization approach, uses the marginal utility of consumption to
place a value on the relaxation of the budget constraint in each state of
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the world. In particular, uc=E ½uc � measures the value of money in each
state of the world relative to its average value, and ðpð0Þ 2 pð1ÞÞmðq; vÞ
measures how much a marginal expansion in Medicaid relaxes the indi-
vidual’s budget constraint in each state of the world. A marginal increase
inMedicaid benefits delivers greater value if it movesmore resources into
states of the world, v, with a higher marginal utility of consumption (e.g.,
states of the world with largermedical bills and thus lower consumption).
As we discuss in appendix A.1, this approach allows individuals to be at a
corner with respect to their choice of medical spending.
We can decompose the marginal value of Medicaid to recipients in

equation (12) into a transfer term (T ) and a pure-insurance term (I ):

dg qð Þ
dq

5 p 0ð Þ 2 p 1ð Þð ÞE m q; vð Þ½ �|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Transfer term

1 Cov
uc

E uc½ � , p 0ð Þ 2 p 1ð Þð Þm q; vð Þ
� �

:|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Pure-insurance  term

consumption valuationð Þ

(13)

Although implemented differently, the transfer andpure-insurance terms
are conceptually the same as in the complete-information approach above.
The transfer termmeasures the recipients’ valuation of the expected trans-
fer of resources from the rest of the economy to them. Optimization im-
plies that this value cannot exceed the cost of the transfer and will be below
this cost because of the moral-hazard response to insurance. The “pure-
insurance” termmeasures the benefit of a budget-neutral reallocation of
resources across different states of the world, v. The movement of these
resources is valued by using the marginal utility of consumption in each
state. The pure-insurance term will be positive for risk-averse individuals
as long asMedicaid reallocates resources to states of the world with higher
marginal utilities of consumption.
We integrate dg=dq from q 5 0 to q 5 1 to arrive at a nonmarginal es-

timate of the recipient’s total willingness to pay for Medicaid, g(1), not-
ing that gð0Þ 5 0:

g 1ð Þ 5

ð1

0

dg qð Þ
dq

 dq 5 p 0ð Þ 2 p 1ð Þð Þ
ð1

0

E m q; vð Þ½ � dq|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Transfer term

1

ð1

0

Cov
uc

E uc½ � , p 0ð Þ 2 p 1ð Þð Þm q; vð Þ
	 


 dq:|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Pure-insurance  term

consumption valuationð Þ

(14)



the value of medicaid 2847
We estimate the transfer term and the pure-insurance term separately
and then combine them.
Implementation.—Evaluation of the transfer term in equation (13) does

not require any assumptions about the utility function. However, integra-
tion in equation (14) to obtain an estimate of the transfer term requires
that we know the path of m(q ; v) for interior values of q, which are not di-
rectly observed. For our baseline implementation, we make the following
statistical assumption:
Assumption 4 (Linear approximation). The integral expression for

g(1) in equation (14) is well approximated by

g 1ð Þ ≈ 1

2

dg 0ð Þ
dq

1
dg 1ð Þ
dq

	 

:

While we use this assumption for our baseline results, we can bound
the transfer term without it. Under the natural assumption that average
medical spending under partial insurance lies between average medical
spending under full insurance and average medical spending under no
insurance (i.e., E ½mð0; vÞ� ≤ E ½mðq; vÞ� ≤ E ½mð1; vÞ�), we obtain the follow-
ing lower and upper bounds:

p 0ð Þ 2 p 1ð Þ½ �E m 0; vð Þ½ � ≤ p 0ð Þ 2 p 1ð Þð Þ
ð1

0

E m q; vð Þ½ �
dq

 dq

≤ p 0ð Þ 2 p 1ð Þ½ �E m 1; vð Þ½ �: (15)

While the transfer term does not require specification of a utility func-
tion, evaluation of the pure-insurance term in equation (13) requires spec-
ifying the marginal utility of consumption. To do so, we assume that the
utility function takes the following form:
Assumption 5 (Partial utility specification for the consumption-based

optimization approach). The utility function takes the following form:

u c, hð Þ 5 c12j

1 2 j
1 v hð Þ,

where j denotes the coefficient of relative risk aversion and v(�) is the
subutility function for health, which can be left unspecified.
The pure-insurance term in equation (13) can then be rewritten as

Cov
c q; vð Þ2j

E c q; vð Þ2j½ � , p 0ð Þ 2 p 1ð Þð Þm q; vð Þ
	 


: (16)

We can use the above equations to calculate the marginal value of the
first and last units of insurance (dgð0Þ=dq and dgð1Þ=dq, respectively). As-
sumption 4 then allows us to use estimates of dgð0Þ=dq and dgð1Þ=dq to
form estimates of g(1).

(15)



2848 journal of political economy
2. Health-Based Optimization Approach
The consumption-based optimization approach values Medicaid by how
it relaxes the budget constraint in states of the world with different mar-
ginal utilities of consumption. One can alternatively value Medicaid by
how it relaxes the budget constraint in states of the world with different
marginal utilities of out-of-pocket spending on health.
This requires an assumption stronger than assumption 3, which states

that individuals optimize; we now require that individual choices ofm and
c satisfy a first-order condition:
Assumption6(First-order conditionholds). The individual’s choices

of m and c are at an interior optimum and hence satisfy the first-order
condition

uc c, hð Þp qð Þ 5 uh c, hð Þ d
~h m; vð Þ
dm

8 m, q, v: (17)

The left-hand side of equation (17) is the marginal cost of medical
spending operating through forgone consumption. The right-hand side
of equation (17) is the marginal benefit of additional medical spending,
which equals the marginal utility of health, uh(c, h), multiplied by the in-
crease in health provided by additional medical spending, d~h=dm.
We use equation (17) to replace themarginal utility of consumption, uc

in equation (12) with a term depending on themarginal utility of health,
uh, yielding

dg

dq
5 E

uh

E uc½ �
d~h m; vð Þ

dm

1

p qð Þ
	 


p 0ð Þ 2 p 1ð Þð Þm q; vð Þð Þ
�
:

�
(18)

We refer to equation (18) as the health-based optimization approach. The
term ðuh=E ½uc �Þðd~hðm; vÞ=dmÞð1=pðqÞÞmeasures thevalueofmoney ineach
state of the world relative to its average value, and the term ðpð0Þ2
pð1ÞÞmðq; vÞmeasures howmuchMedicaid relaxes the individual’s budget
constraint in the current state of theworld. From thehealth-based optimi-
zation approach’s perspective, the program delivers greater value if it
moves more resources to states of the world with a greater return to out-
of-pocket spending.6
6 Unlike the consumption-based optimization approach, the health-based optimization
approach will be biased if individuals are at a corner solution in medical spending, so that
they are not indifferent between an additional $1 of medical spending and an additional
$1 of consumption. In this case, the first term between parentheses in eq. (18) is less than
the true value that the individual puts on money in that state of the world (i.e., ðuh=
E ½uc �Þðd~hðm; vÞ=dmÞð1=pðqÞÞ < uc=E ½uc �), generating upward bias in the covariance term
in eq. (19) below because ðpð0Þ 2 pð1ÞÞm is below its mean at the corner solution m 5 0.
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The marginal value of Medicaid to recipients in equation (18) can be
decomposed into a transfer term and a pure-insurance term:

dg qð Þ
dq

5 p 0ð Þ 2 p 1ð Þð ÞE m q; vð Þ½ �|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Transfer  term

1 Cov
uh

E uc½ �
d~h m; vð Þ

dm

1

p qð Þ , p 0ð Þ 2 p 1ð Þð Þm q; vð Þ
	 


|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Pure-insurance term

health valuationð Þ

: (19)

Implementation.—Since the transfer term does not depend on the utility
function, it is the same as the transfer term in the consumption-based op-
timization approach. However, evaluation of the pure-insurance term re-
quires a partial specification of the utility function:
Assumption 7 (Partial utility specification for the health-based optimi-

zation approach). The utility function takes the following form:

u c, hð Þ 5 ~fh 1 ~v cð Þ,
where ~vð�Þ is the subutility function for consumption, which can be left
unspecified.
Assumption 7 allows us to write the pure-insurance term in the health-

based optimization approach in equation (19) as

Cov
d~h m; vð Þ

dm

f

p qð Þ , p 0ð Þ 2 p 1ð Þð Þm q; vð Þ
	 


: (20)

The term f ; ~f=E ½~v 0ðcÞ� is the marginal rate of substitution of health for
consumption, as in the complete-information approach. Implementa-
tion of equation (20) requires that we estimate variation across states of
the world in the marginal health return to medical spending, d~h=dm. As
with the consumption-based optimization approach, we estimate g(1) as
the average of dgð0Þ=dq and dgð1Þ=dq, using the linear approximation in
assumption 4.
3. Comment: Endless Arguments
A key distinction between the complete-information and optimization ap-
proaches is that the optimization approaches allow one to consider mar-
ginal utility with respect to one argument of the utility function. In con-
trast, the complete-information approach requires “adding up” the impact
of Medicaid on all arguments of the utility function. In the above model,
we assumed that the only arguments were consumption and health. If we
were to allow other potentially utility-relevant factors that Medicaid could
affect (such as leisure, future consumption, children’s outcomes, or even
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hassle costs when dealing with medical providers as an uninsured pa-
tient), we would also need to estimate the impact of Medicaid on these ar-
guments and value these changes by the marginal utilities of these goods
across states of the world. As a result, there is a potential methodological
bias to the complete-information approach; one can keep positing poten-
tial arguments thatMedicaid affects if one is not yet satisfied by thewelfare
estimates.
D. Gross and Net Costs
We benchmark our estimates of g(1) against Medicaid costs. We consider
onlymedical expenditures when estimating program costs. This abstracts
from potential administrative costs and from any labor supply responses
to Medicaid, both of which could impose fiscal externalities on the gov-
ernment.7 Under these assumptions, the average cost to the government
per recipient, which we denote by G, is given by

G 5 E m 1; vð Þ 2 x 1,m 1; vð Þð Þ½ �: (21)

This gross cost per recipient, G, may be higher than the net resource cost
to society; some component of Medicaid spending may replace costs pre-
viously borne by external parties (nonrecipients).
Medicaid’s net resource cost per recipient, which we denote by C, is

given by

C 5 E m 1; vð Þ 2 m 0; vð Þ½ � 1 E x 0,m 0; vð Þð Þ 2 x 1,m 1; vð Þð Þ½ �: (22)

Net cost per recipient consists of the average increase in medical spend-
ing induced by Medicaid, mð1; vÞ 2 mð0; vÞ, plus the average decrease in
out-of-pocket spending due to Medicaid, xð0,mð0; vÞÞ 2 xð1,mð1; vÞÞ.
We decompose gross costs to the government, G, into net costs, C, and

monetary transfers to external parties who provide implicit insurance to
the uninsured, N:

G 5 C 1 N :

The monetary transfers to external parties (N ) are given by

N 5 E m 0; vð Þ½ � 2 E x 0,m 0; vð Þð Þ½ �: (23)
E. Summary: Required Empirical Objects
Table 1 summarizes the empirical objects we need for each approach,
highlighting the key trade-offs across approaches in terms of objects that
7 In the context of the Oregon Health Insurance Experiment, there is no evidence that
Medicaid affected labor market activities (Baicker et al. 2014).
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need to be estimated and parameters that need to be calibrated. Estimat-
ing costs and transfers to external parties (G, C, andN) requires the same
two objects for all three approaches: mean out-of-pocket spending and
meanmedical spending, both with and without Medicaid. The complete-
informationapproachfurtherrequiresestimatesofmeanhealthoutcomes
with and without Medicaid and the distribution of consumption with and
without Medicaid. It also requires two calibrated parameters of the utility
function: one to valuehealth outcomes (f) andone to value consumption
outcomes (j). By contrast, the optimization approaches require either es-
timates of the distribution of the health returns to medical spending and
one calibrated parameter (f) or information on the distribution of con-
sumption, with and without Medicaid, and one calibrated parameter (j).
In addition, the optimization-based approaches both require the out-of-
pocket price of Medicaid and the distribution of out-of-pocket spending,
with and withoutMedicaid.
III. Application: The Oregon Health
Insurance Experiment
We apply these approaches to the Medicaid expansion that occurred in
Oregon in 2008 via a lottery. The Medicaid expansion covered low-income
(below100percentof the federal poverty line), uninsured adults (aged 19–
64) who were not already categorically eligible for Medicaid. The expan-
sion provided comprehensive medical benefits with no patient cost shar-
ing and no or lowmonthly premiums.We focus on the effects ofMedicaid
coverage after approximately 1 year.
We use this setting to implement the complete-information approach

andtwodifferentvariantsoftheconsumption-basedoptimizationapproach.
In the working-paper version (Finkelstein, Hendren, and Luttmer 2015),
we also implemented the health-based optimization approach and found
that we lacked the statistical power to credibly estimate heterogeneity in
the return to medical spending, d~h=dm, and hence the pure-insurance
component (I; see eq. [20]).
A. Empirical Approach
In early 2008, the state opened a waiting list for the Medicaid expansion
and then randomly selected 30,000 of the 75,000 people on the waiting
list to be able to apply for Medicaid. Following the approach of previous
work on the Oregon experiment, we use random assignment by the lot-
tery as an instrument for Medicaid. As a result, all of our estimates of the
impact of Medicaid are local average treatment effects of Medicaid for
the compliers—that is, those who are covered by Medicaid if and only
if they win the lottery. Thus, in our application, “the insured” (q 5 1)
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are treatment compliers and “the uninsured” (q 5 0) are control com-
pliers. More details can be found in appendix A.2.
The data from the Oregon Health Insurance Experiment are publicly

available at www.nber.org/oregon. Data on Medicaid coverage (q) are
taken from state administrative records. In our baseline analysis, all other
data elements from theOregonHealth InsuranceExperiment come from
mail surveys sent about 1 year after the lottery to individuals who signed
up for the lottery. Table 2 presents descriptive statistics from this mail sur-
vey. Panel A presents demographic information. The population is 60 per-
cent female and 83 percent white; about one-third are between the ages of
50 and 64. The demographic characteristics are balanced between treat-
ment and control compliers (p-value 5 :12). Panel B presents summary
TABLE 2
Summary Statistics

Full
Sample
(1)

Treatment
Compliers
(q 5 1)
(2)

Control
Compliers
(q 5 0)
(3)

Impact of
Medicaid

(4)

A. Oregon Data Demographics

Share female .60 .57 .60
Share age 50–64 .34 .36 .35
Share age 19–49 .66 .64 .65
Share white .83 .84 .84
Share black .03 .03 .03
Share Spanish/Hispanic/Latino .11 .07 .08
Mean family size, n 2.97 2.88 2.91

B. Oregon Data Outcomes

12-month medical spending, m:
Mean medical spending, E[m] ($) 2,991 3,600 2,721 879
Fraction with positive medical
spending, E[m > 0] .74 .79 .72 .07

12-month out-of-pocket spending, x:
Mean out-of-pocket spending, E[x] ($) 470 0 569 2569
Fraction with positive out-of-pocket
spending, E[x > 0] .38 0 .56 2.56

Health expressed in QALYs, E[h] .77 .78 .74 .05
Share in poor health (QALY 5 .401) .11 .10 .17 2.07
Share in fair health (QALY 5 .707) .30 .29 .36 2.07
Share in good health (QALY 5 .841) .36 .38 .28 .10
Share in very good health (QALY5 .931) .17 .18 .15 .03
Share in excellent health (QALY5 .983) .05 .05 .04 .02
Note.—This table reports data from a mail survey of participants in the Oregon Health
Insurance Experiment (N 5 15,498). Columns 2 and 3 report the implied means for treat-
ment and control compliers, respectively, in theOregonHealth Insurance Experiment, and
col. 4 reports the estimated impact of Medicaid (i.e., the difference between cols. 3 and 2).
Since it cannot be directly observed whether any particular observation is a complier, the
results in cols. 2 and 3 are estimated via the instrumental-variables techniques described
inmore detail in app. A.2.1, as are the results in col. 4. TheOregon health insurance lottery
is used as an instrument for Medicaid coverage.
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statistics on key outcome measures in the Oregon data; we now discuss
their construction.
B. Medical Spending, Out-of-Pocket Spending,
and Out-of-Pocket Prices

1. Medical Spending m
Survey responses provide measures of utilization of prescription drugs,
outpatient visits, emergency room visits, and inpatient hospital visits. To
turn these into spending estimates, Finkelstein et al. (2012) annualized
the utilization measures and summed them up, weighting each type by
its average cost (expenditures) among low-income, publicly insured, non-
elderly adults in the Medical Expenditure Survey (MEPS).8

We estimate that Medicaid increases total medical spending by about
$900. On average, annual medical spending is about $2,700 for control
compliers (q 5 0) and $3,600 for treatment compliers (q 5 1).
2. Out-of-Pocket Spending x
We measure annual out-of-pocket spending for the uninsured (q 5 0)
based on self-reported out-of-pocket medical expenditures in the past
6 months, multiplied by 2.9 Average annual out-of-pocket medical ex-
penditures for control compliers is E ½ðxð0,mð0, vÞÞ� 5 $569.

Our baseline analysis assumes that the insured have zero out-of-pocket
spending (i.e., xð1,mð1; vÞÞ 5 0).Wemake this assumption becauseMed-
icaid inOregon has zero out-of-pocket cost sharing, no orminimal premi-
ums, and comprehensive benefits.10 However, the insured do report pos-
itive spending, and we explore sensitivity to using these reports for x(1,
m(1; v)); naturally, this reduces our estimate of the value of Medicaid to
recipients.
8 The MEPS data on expenditures reflect actual payments (i.e., transacted prices) rather
than contract or list prices (MEPS 2013, C-107)).

9 To be consistent with our treatment of out-of-pocket spending when we use it to esti-
mate consumption (discussed below in Sec. III.D), we impose two adjustments. First, we fit
a lognormal distribution on the out-of-pocket spending distribution. Second, we impose a
per capita consumption floor by capping out-of-pocket spending so that per capita con-
sumption never falls below the floor.

10 This assumes that the uninsured report their out-of-pocket spending without error
but that the insured (some of whom report positive out-of-pocket spending in the data)
do not. This is consistent with a model of reporting bias in which individuals are respond-
ing to the survey with their typical out-of-pocket spending, not the precise spending they
have incurred since enrolling in Medicaid. In this instance, there would be little bias in the
reported spending for those who are not enrolled in Medicaid (since nothing changed),
but the spending for those recently enrolled via the lottery would be dramatically overstated
because of recall bias.
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3. Out-of-Pocket Prices p
The optimization approaches require that we define the out-of-pocket
price of medical care with Medicaid, p(1), and without Medicaid, p(0).
Our baseline analysis assumes that pð1Þ 5 0; that is, that those with Med-
icaid pay nothing out of pocket toward medical spending. We measure
p(0) as the ratio of mean out-of-pocket spending to mean total medical
spending for control compliers (q 5 0), that is, E ½xð0,mð0; vÞÞ�=E ½mð0; vÞ�.
We estimate pð0Þ 5 0:21, which implies that the uninsured pay only about
$0.2 on the dollar for their medical spending, with the remainder of the
uninsured’s expenses being paid by external parties. This is consistent
with estimates from other contexts.11
C. Health (h) Inputs
Both the complete-information approach and the health-based optimiza-
tion approach require that we measure health and that we calibrate indi-
viduals’marginal rate of substitutionofhealth for consumption.Ourbase-
line measure of health is the widely used five-point self-assessed health
question that asks “In general, would you say your health is . . . ?” and gives
the following response options: excellent, very good, good, fair, poor.
We conduct sensitivity analysis to using other measures of health.
A key challenge is how to express changes in a given measure of health

in units of consumption. For nonmortality health measures, the standard
approach involves two steps: first map these health measures into a cardi-
nal utility scale, expressed in terms of QALYs, and then scale it by an esti-
mate of the value of a statistical life year (VSLY) to express it in consump-
tion units. The resulting marginal rate of substitution would be valid for
a general population. To find the marginal rate of substitution for low-
income individuals, we add a third step: we adjust the estimate for the gen-
eral population to account for highermarginal utility of consumption in a
low-income population. Intuitively, low-income populations have a lower
willingness to pay out of consumption because they have lower consump-
tion. We discuss these three steps in turn.
1. Mapping Self-Assessed Health to QALY Units
Wemap our baseline self-assessed health measure into QALYs, using the
mapping that van Doorslaer and Jones (2003) estimated. Their mapping
11 The Kaiser Commission on Medicaid and the Uninsured estimates that the average
uninsured person in the United States pays only about 20 percent of their total medical
expenses out of pocket (fig. 1 of Coughlin et al. [2014]). Hadley et al. (2008) estimate that
the uninsured pay only 35 percent of their medical costs expenses out of pocket. In the
2009–11MEPS, we estimate that uninsured adults aged 19–64 below 100 percent of the fed-
eral poverty line pay about 33 percent of their medical expenses out of pocket.
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employs the widely used “Health Utilities Index Mark 3” scale, which ap-
plies the “standard gamble approach” to a random sample of 500 adults
from the city of Hamilton, Ontario, Canada. Specifically, respondents
make choices over hypothetical outcomes in order to find the probability
u such that the respondent is indifferent between living in a particular
health state and facing a gamble consisting of living in perfect health with
probability u and being dead with probability 1 2 u. One year lived in this
particular health state is assigned a QALY of u. Appendix A.4 provides
more detail.
Panel B of table 2 shows results for our baseline self-assessed health

measure, reported in QALY units. Treatment compliers are less likely to
respond than control compliers that they are in poor or fair health and
likelier todescribe theirhealth as good, very good, or excellent.Weighting
the effect of Medicaid on each health state by the associatedQALYof that
health state, our estimates indicate that Medicaid increases health by 0.05
QALYs.
Although QALYs have been frequently used in the economics litera-

ture (e.g., Cutler, Huckman, and Kolstad 2010; Chandra, Jena, and Skin-
ner 2011; García et al. 2017; and Lakdawalla, Malani, and Reif 2017),
they have the unattractive feature of relying on stated preference. An ad-
ditional limitation in our setting is that the mapping is estimated on a
sample that differs from the population of the Oregon Health Insurance
Experiment. To the extent that preferences over a probability of living in
perfect health and living for sure in less-than-perfect health are reason-
ably stable across populations, the mapping will offer a reasonable mea-
sure of a QALY.
2. Choosing a VSLY for a General Population
Estimation of the value of a statistical life is also challenging. A large lit-
erature, reviewed by Viscusi (1993) and Cropper, Hammitt, and Robin-
son (2011), uses various approaches to do so. Some, but not all, of these
approaches rely on stated preferences. We take as a “consensus” estimate
from this literature Cutler’s (2004) choice of $100,000 for the value of a
VSLY for the general US population. In other words, we assume that the
marginal rate of substitution of health (as measured by QALYs) for con-
sumption to be $100,000 in the general US population.
3. Adjusting the Marginal Rate of Substitution
for a Low-Income Population
Our utility function assumes that the marginal utility of a QALY does not
dependon the level of consumption.However, themarginal utility of con-
sumption is higher in a low-income population because of their low levels
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of consumption, and as a result, themarginal rate of substitutionof health
for consumption is lower in a low-income population. With CRRA utility
over consumption (see assumption 1), our baseline assumption of a coef-
ficient of relative risk aversion j 5 3 (see below) and per capita consump-
tion for our population that is about 40 percent of the general popula-
tion’s (based on our estimates from the CEX), the MRS of health for
consumption in our population is approximately 5 percent (≈0.43) of that
in the general population. We therefore use a baseline f value of $5,000
for our population but report sensitivity to alternative values.
We emphasize that a f of $5,000 reflects the low-income individual’s

willingness to substitute on themargin their own consumption for QALYs.
This does not imply that society’s willingness to pay (i.e., reducing other
people’s consumption) for an additional QALY is only $5,000 for low-
income populations. We return to this distinction in Section IV.C.
D. Consumption (c) Inputs
Boththecomplete-informationapproachandtheconsumption-basedop-
timization approach require that we measure consumption. Specifically,
the complete-information approach requires that we estimate the impact
of Medicaid on the distribution of consumption, while the consumption-
based optimization approach requires that we estimate the joint distribu-
tion of consumption and out-of-pocket spending for the uninsured to
measure the “pure-insurance” term.12 For these approaches, we also need
to calibrate a curvature of the utility function. In our baseline analysis, we
calibrate the coefficient of relative risk aversion at j 5 3. Because the Or-
egon study does not contain consumption data, we take two different ap-
proaches to measuring consumption, which we now describe.
1. Consumption Proxy Approach
We proxy for nonmedical per capita consumption c, using the individu-
al’s out-of-pocket medical spending, x, combined with average values of
nonmedical expenditure and out-of-pocket medical expenditure. Let-
ting �c denote the average nonmedical expenditure for the low-income
uninsured, we define the consumption proxy as

c 5 �c 2 x 2 �xð Þ=n, (24)
12 Equation (16) suggests that we need to estimate the joint distribution of c(0; v) and
ðpð0Þ 2 pð1ÞÞmð0; vÞ at q 5 0. Since pð1Þ 5 0 by assumption, this reduces to the joint dis-
tribution of consumption c and out-of-pocket spending xð0,mð0; vÞÞ 5 pð0Þmð0; vÞ. We
need to estimate this joint distribution only for the uninsured (so for q 5 0), because
our assumption that Medicaid provides full insurance (i.e., pð1Þ 5 0Þ implies that the mar-
ginal value of additional insurance for the fully insured (so for q 5 1) is zero.
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where n denotes family size and �x denotes average per capita out-of-
pocket medical spending among control compliers; average family size
among compliers is about 2.9 (see table 2). Our approach accounts for
within-family resource sharing by assuming that consumption is shared
equally within the family; that is, the impact of a given amount of out-of-
pocket medical spending on nonmedical consumption is shared equally
within families.13 This seems a reasonable assumption, given the joint na-
ture ofmany components of consumption; however, in the sensitivity anal-
ysis, we consider that the out-of-pocket spending shock is borne entirely
by the individual with the spending.
This consumption proxy approach makes several simplifying assump-

tions. First, it assumes that the only channel by which Medicaid affects
consumption is by reducing out-of-pocket spending; it rules out Medic-
aid affecting consumption by changing income, which seems empirically
reasonable inour context (Finkelstein et al. 2012; Baicker et al. 2014). Sec-
ond, it assumes that per capita consumption would be the same for all in-
dividuals in the Oregon study if they had the same out-of-pocket spend-
ing. This is an assumption made for convenience and unlikely to be
literally true. However, it approximates reality to the extent to which het-
erogeneity in nonmedical consumption is limited within our low-income
population. Finally, it does not allow for the possibility of any intertem-
poral consumption smoothing through borrowing or saving. Such oppor-
tunities are likely limited in our low-income study population but presum-
ably are not zero; by not allowing for this possibility, we likely bias upward
our estimate of g(1).
Implementation.—We use the Oregon survey data to measure x (as de-

scribed above) and also family size n. We estimate �c as mean per capita
nonmedical consumption in a population that has characteristics similar
to those of participants in the Oregon study, namely, families that live be-
low the federal poverty line, have an uninsured household head, and are
in the CEX. To estimate the impact of Medicaid on the distribution of
out-of-pocket spending x, we make the parametric assumption that out-
of-pocket spending is a mixture of a mass point at zero and a lognormal
spending distribution and then estimate the distribution of out-of-pocket
spending x for control compliers, using standard, parametric quantile
instrumental-variables techniques; see appendix A.2 for more detail.
Because there is unavoidablemeasurement error in estimating consump-

tion and because marginal utility is sensitive to low values of consumption,
13 This same logic implies that the benefits from Medicaid are also shared among family
members. This is captured in the optimization approach by eq. (14); this equation values
any dollar flowing to the family by the marginal utility of consumption of the individual
irrespective of whether the dollar is used to benefit the individual or other family mem-
bers. However, for the complete-information approach, it requires that we replace g(1)
by gð1Þ=n when estimating eq. (3).
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we rule out implausibly low values of c by imposing an annual consumption
floor. Our baseline analysis imposes a consumption floor at the 1st per-
centile of nonmedical consumption for low-income uninsured individu-
als in theCEX(i.e., $1,977).We impose the consumptionfloor by capping
the out-of-pocket spending drawn from the fitted lognormal distribution
at �x 1 nð�c 2 cfloorÞ, where �x is average per capita out-of-pocket medical
spending, as in equation (24). Our baseline consumption floor binds for
fewer than 0.3 percent of control compliers. In the sensitivity analysis,
we explore sensitivity to the assumed value of the consumption floor. Fi-
nally, we map the fitted, capped out-of-pocket spending distribution to
consumption, using equation (24).
Figure 1 shows the resultant distributions of consumption for control

compliers (q 5 0) and treatment compliers (q 5 1). Average nonmedi-
cal consumption for control compliers is $9,214, with a standard deviation
of $1,089. For treatment compliers, consumption is simply the average
nonmedical consumption for the insured ($9,505), since by assumption
xð1,mÞ 5 0.14 The difference between the two lines in the figure shows
the increase in consumption due to Medicaid for the compliers.
2. CEX Approach
The consumption proxy approach assumes that changes in out-of-pocket
spending x translate one for one into changes in consumption if the in-
dividual is above the consumption floor. If individuals can borrow or draw
down assets or have other ways of smoothing consumption, this approach
overstates the consumption-smoothing benefits of Medicaid. We there-
fore also employ an alternative approach that uses national data on out-
of-pocket spending x and nonmedical consumption c for low-income
individuals from the CEX. For the consumption-based optimization ap-
proach, the CEX data allow us to directly estimate the pure-insurance term
at q 5 0 in equation (16), that is, the covariance between the marginal
utility ofnonmedical consumption c andout-of-pocket spending x among
the uninsured. Appendix A.5.1 provides more detail on the data, sample
definition, and summary statistics in the CEX data and compares that
sample to the sample of compliers in the Oregon data.
The key advantage of the CEX approach over the consumption proxy

approach is the ability to directly observe consumption and its covariance
with out-of-pocket spending. But it has two important drawbacks. First,
it cannot be used for the complete-information approach because this
14 Average nonmedical consumption for the low-income uninsured (i.e., �c) is $9,214 in
the CEX. To account for the fact that nonmedical consumption for the uninsured is pre-
sumably lowered because of out-of-pocket medical costs, which are 0 for the insured, we
assume that average nonmedical consumption for the insured is �c 1 �x=n (see eq. [24]),
where �x denotes average out-of-pocket spending for the uninsured.
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approach requires a causal estimate of the impact of Medicaid on con-
sumption, which cannot be estimated in the CEXdata.15 Second, the data
come from a national sample of low-income individuals, not the Oregon
study data.
In principle, it is straightforward to directly estimate the correlation

between the marginal utility of consumption and out-of-pocket medical
spending for uninsured individuals in the CEX data. We wish to estimate
equation (16). For q 5 0, this reduces to

Cov
c 0; vð Þ2j

E c 0; vð Þ2j½ � , x 0,m 0; vð Þð Þ
	 


,

where c and x are, respectively, observed nonmedical consumption and
out-of-pocketmedical spending for the uninsured in theCEX.We impose
the same consumption floor as in the consumption proxy approach.
FIG. 1.—Consumption distribution for treatment and control compliers. Color version
available as an online enhancement.
15 For the pure-insurance term of the consumption-based optimization approach, we
need to evaluate the covariance term of eq. (16) only for q 5 0, because we know that
the covariance term is zero for q 5 1, given our baseline assumption that the insured face
no consumption risk from medical expenditures. Hence, we do not need a causal estimate
of the impact of Medicaid on consumption.
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In practice, we face an additional challenge that the raw data show a
negative covariance between the marginal utility of consumption and
out-of-pocket spending among the uninsured. This is not an idiosyncratic
feature of the CEX; we also estimate a negative covariance in the Panel
Study of Income Dynamics. The negative covariance remains even after
income and assets are controlled for, and we suspect that the covariance
term is biased from measurement error that induces a negative correla-
tion between c(0; v)2j and x(0; v).
We therefore implement a measurement-error correction that allows

for potentially nonclassical measurement error in out-of-pocket medical
spending. We do so by exploiting a key implication of our model: the co-
variance between out-of-pocket medical spending and the marginal util-
ity of consumption should be zero for the insured (q 5 1) because they
have no out-of-pocketmedical spending. Under the assumption thatmea-
surement error in out-of-pocket medical spending is the same for the in-
sured and the uninsured, we use the estimated covariance term for the
insured to infer the impact of measurement error on the covariance term
for the uninsured. Appendix A.5.2 providesmore detail on our approach.
IV. Results

A. Baseline Results

1. Utility-Free Estimates: Medicaid Costs
and Transfers
Without any assumptions about the utility function, the experimental es-
timates deliver several key objects. The gross cost of Medicaid (G) equals
total medical spending for treatment compliers (q 5 1), since treatment
compliers have no out-of-pocket spending (see eq. [21]). Table 2 indi-
cates that G is $3,600 per recipient year. This is broadly consistent with
external estimates of annual per-recipient spending in theMedicaid pro-
gram in Oregon (Wallace et al. 2008).
The net cost of Medicaid (C) equals the average increase in medical

spending due to Medicaid plus the average decrease in out-of-pocket
spending due to Medicaid (see eq. [22]). Table 2 shows that the impact
of Medicaid on medical spending is $879 and that the impact on out-of-
pocket spending is 2$569. Hence, C 5 $1,448. The monetary transfer
from Medicaid to external parties, N, is the difference between G and C
(see eq. [23]), or $2,152. Thus, about 60 cents of every dollar of govern-
ment spending onMedicaid is a transfer to external parties (N =G ≈ 0:6).
Finally, the optimization approach allows us to estimate the value of

the transfer component ofMedicaid to recipients using only the estimates
of the impact of Medicaid on m and p (see eq. [14]). The change in the
out-of-pocket price for medical care due to insurance (pð0Þ 2 pð1Þ) is
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0.21. Using linear approximation (assumption 4) and the estimates of
E[m(0, v)] and E[m(1, v)] of $2,721 and $3,600, respectively (see table 2),
we calculate a transfer term of $661. Without the linear approximation,
we can derive lower and upper bounds for the transfer term of $569 and
$752, respectively (see eq. [15]).
2. Complete-Information Approach
As shown inequation (4), thecomplete-information approach requiresus
to estimate mean health outcomes and the distribution of consumption
for control compliers (q 5 0) and treatment compliers (q 5 1). Table 2
shows theestimates formeanhealthoutcomes, whilefigure1 shows thees-
timated distribution of consumption at q 5 0 and q 5 1. The complete-
information approach further requires that we calibrate the marginal
rate of substitution of health for consumption (f) and a coefficient of rel-
ative risk aversion (j). As discussed above, our baseline specification as-
sumes f 5 $5,000 and j 5 3.
This implementation of the complete-information approach yields an

estimate of gð1Þ 5 $1,675. In other words, a Medicaid recipient would
be indifferent between giving up Medicaid and giving up $1,675 in con-
sumption. The complete-information approach lends itself to decompos-
ing g(1) into the component operating through health (gh) and the com-
ponent operating through consumption (gC). We define gC by

E
c 0; vð Þ12j

1 2 j

� �
5 E

c 1; vð Þ 2 gCð Þ12j

1 2 j

� �
, (25)

and estimate gC 5 $1,381. We then infer the value of Medicaid to recipi-
ents operating throughhealthas gh 5 gð1Þ 2 gC 5 $294.16 Inotherwords,
about 80 percent of the recipient willingness to pay for Medicaid comes
through its impact on consumption, as opposed to health.
Decomposition of g(1) into a transfer term and a pure-insurance term

requires estimates of heterogeneity in the return to medical spending,
d~h=dm (see eqq. [6], [7]). As mentioned above, we do not have the statis-
tical power to estimate heterogeneity in d~h=dm. However, because the es-
timates of d~h=dm are needed only for the decomposition of the health
component gh, we can still find the transfer termof the consumption com-
ponent gC.17 By setting the right-hand side of equation (6) to zero, we
16 Because of the curvature of the utility function, the order of operations naturally mat-
ters. If we instead directly estimate gh and infer gC from gð1Þ 2 gh , we estimate gC 5 $1,059
and gh 5 $615.

17 Appendix A.3 provides implementation details of how we decompose gC into a trans-
fer component and a pure-insurance component. The pure-insurance component, oper-
ating through consumption smoothing, is broadly similar to the approach taken by Feld-
stein and Gruber (1995) to estimate the consumption-smoothing value of catastrophic
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obtain an estimate of the consumption component of the transfer term of
$569. Thus, the lower bound for the entire transfer term is $569. By assum-
ing that the entire health component (gh 5 $294) is part of the transfer
term, we obtain an upper bound for the transfer term of $863 ($5691
$294). The resulting bounds on the pure-insurance component are $812
and $1,106. This suggests that roughly a third to a half of the value of Med-
icaid comes from its transfer component, with the remainder coming from
Medicaid’s ability to move resources across states of the world.
3. Consumption-Based Optimization Approach
We estimate the transfer component and the pure-insurance component
separately and combine them for our estimate of g(1). Estimation of the
transfer component is straightforward and, as described above, produced
an estimate of $661. Estimation of the “pure-insurance” component, how-
ever, is more complicated. We undertake two approaches; for both, we
assume j 5 3.
Consumption-based optimization approach with consumption proxy.—We es-

timate the pure-insurance value at q 5 0 by using equation (16) on the
Oregon sample. This requires an estimate of the joint distribution of con-
sumption and out-of-pocket spending for control compliers (see n. 12).
The distribution of c for q 5 0 is shown in figure 1, and the joint distri-
bution of consumption and out-of-pocket spending follows from equa-
tion (24). At q 5 1, the pure-insurance value of Medicaid is zero because
the marginal utility of consumption is constant. Following the linear ap-
proximation in assumption 4, the total pure-insurance component is
therefore one-half of what we estimate at q 5 0, or $760. Adding this to
the previously estimated transfer component implies that gð1Þ5$1,421.
Consumption-based optimization approach with CEX consumption measure.—

We also estimate the pure-insurance value at q 5 0 by using low-income
individuals in the CEX. As explained in detail in appendix A.5 and
shown in appendix table 2, we use the difference between the observed
covariance term for the uninsured and that for the insured to estimate
the measurement-error-corrected covariance term for the uninsured. The
resulting measurement-error-corrected covariance between the marginal
utility of consumption and out-of-pocket spending at q 5 0 is $265 for our
baselinemeasure of consumption. As above, the assumption thatMedicaid
provides full insurance implies that the pure-insurance value of Medicaid
is zero at the margin at q 5 1. The linear approximation over q 5 1 and
q 5 0 yields a pure-insurance value of $133. Adding this to our previously
estimated transfer component implies that gð1Þ 5 $793.
health insurance and by Finkelstein and McKnight (2008) to estimate the consumption-
smoothing value of the introduction of Medicare.
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B. Summary and Sensitivity
The first row of table 3 summarizes our estimates of recipient willingness
to pay for Medicaid g(1). The estimates range from $1,675 (standard
error 5 $60) in the complete-information approach to $1,421 (standard
error 5 $180) in the consumption-based optimization approach using a
consumption proxy, to $793 (standard error 5 $417) in the consumption-
based optimization approach using the CEX consumption measure. The
next two rows summarize the decomposition of g(1) into a transfer and a
pure-insurance component. The results suggest that the transfer compo-
nent represents a large share of g(1). Under the optimization approach,
the transfer component contributes between one-half and four-fifths of to-
tal willingness to pay; the bounds in the complete-information approach
suggest that the transfer component accounts for at least a third and as
much as half of g(1).
Panel B provides some benchmarks. The first row shows that the net

cost of providingMedicaid to recipients is only 40 percent of government
spending on Medicaid; the majority of government spending on Medic-
aid goes to external parties who, in the absence of Medicaid, would have
given the recipients medical care without being fully paid. The second
row compares recipient willingness to pay to net cost (C 5 $1,148). It
shows that whether or not recipient willingness to pay exceeds net costs
depends on the approach—with gð1Þ=C ranging from 0.55 to 1.16. A
finding of g(1) above C implies that the insurance value of Medicaid to
TABLE 3
Willingness to Pay (WTP) for Medicaid by Recipients

Optimization Approaches

Complete-

Information

Approach

(1)

Consumption-Based
(Consumption

Proxy)
(2)

Consumption-Based
(CEX Consumption

Measure)
(3)

A. Recipient WTP for Medicaid

g(1) (standard error) 1,675 1,421 793
(60) (180) (417)

Transfer component, T 569–863 661 661
Pure-insurance component, I 812–1,106 760 133

B. Benchmarks

Net costs as fraction of gross
cost, C/G .40 .40 .40

Recipient WTP as fraction of
net cost, g(1)/C 1.16 .98 .55

Moral hazard cost, G 2 T 2 N 585–879 787 787
Note.—Estimates of WTP and moral-hazard costs are expressed in dollars per year per
Medicaid recipient. Standard errors are bootstrapped with 500 repetitions.
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recipients, I, exceeds the moral-hazard costs of Medicaid, G 2 N 2 T ,
while g(1) below C implies the converse.18 The final row of panel B shows
that the moral hazard of Medicaid is substantial across all approaches.
Naturally, all of our quantitative results are sensitive to the framework

used and to our specific implementation assumptions. We explored sen-
sitivity to a variety of alternative assumptions, including the assumed level
of risk aversion, the assumed consumption floor, themeasurement of out-
of-pocket spending for those onMedicaid, the assumed amount of within-
family risk smoothing, and the method of interpolation in the optimiza-
tion approach. We also explored sensitivity to alternative ways of valuing
health improvements and alternative health measures. As table 1 indi-
cates, these will affect certain estimates and not others.
Appendix B describes our sensitivity analyses and results. Across speci-

fications, recipient willingness to pay is roughly of the same order of mag-
nitude as net costs, and the transfer value to recipients is always substan-
tial, but the estimates of the pure-insurance value are more sensitive. For
the complete-information approach, the biggest impact on the estimates
comes from assuming j 5 5, which raises our estimate of gð1Þ=C from 1.2
to 2.8. The next-biggest effect comes from replacing our baseline calibra-
tion of amarginal rate of substitution of health for consumptionof $5,000
with a value of $40,000, which would result if willingness to pay for health
scales linearly with consumption.Under the consumption-based optimiza-
tion approach using the consumption proxy, the biggest change comes
fromassuming that the shock is borne entirely by the individual. Thismore
than doubles our estimate of gð1Þ=C , from 1.0 to 2.2. The consumption-
based optimization approach using the CEX consumption measure is
more stable. The biggest impact comes from assuming j 5 5; this raises
gð1Þ=C from 0.55 to 0.60.
C. Discussion

1. External Parties
A striking finding is that a major beneficiary of Medicaid expansions are
nonrecipients, who receive 60 percent of each dollar of governmentMed-
icaid spending. An open and important question concerns the identity of
these “nonrecipients.”The provision of uncompensated care by hospitals
is a natural starting point. Recent evidence indicates that hospital visits by
the uninsured are associated with very large unpaid bills (Dobkin et al.
2018) and that increases in Medicaid coverage lead to large reductions
in uncompensated care by hospitals (Garthwaite et al. 2018).
18 By definition, gð1Þ 5 T 1 I and C 5 G 2 N . Therefore, a comparison of I to
G 2 N 2 T is equivalent to a comparison of g(1) to C.
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The ultimate economic incidence of the transfers to external parties is
more complicated. While some of the incidencemay fall on the direct re-
cipients of the monetary transfers, other parties, including the privately
insured, the recipients themselves (e.g., if reductions in unpaid medical
debt provide benefits to recipients), and the public-sector budget, may
bear some of the incidence.
2. Recipient Willingness to Pay If (Counterfactually)
the Uninsured Had No Implicit Insurance
We assess how much higher recipient willingness to pay for Medicaid
would be if (counterfactually) the low-income uninsured had no implicit
insurance. To do so, we extrapolate (grossly) out of sample from the ob-
served demand formedical care at p 5 0 (for treatment compliers) and at
p 5 0:21 (for control compliers) to the demand formedical care at p 5 1
(i.e., if the uninsured had to pay the full cost of their medical care). We
do this by assuming that the demand for medical care is log-linear in p.19

This out-of-sample exercise suggests that, if the low-income uninsured had
to pay all of their medical costs, recipient willingness to pay for Medicaid
would increase to $2,749 under the complete-information approach (com-
pared toourbaselineestimateof$1,675)and to$3,875 for theconsumption-
based optimization approach (compared to $1,421 for our baseline esti-
mate in table 3).
3. Recipient Willingness to Pay Relative
to Medicaid Cost
As noted in the introduction, the Congressional Budget Office currently
uses G for the value of Medicaid for recipients (Congressional Budget
Office 2012). However, a priori, g(1) may be less than or greater than G.
If rational individuals have access to a well-functioning insurance market
and choose not to purchase insurance, g(1) will be less than G. If market
failures such as adverse selection (e.g., knowledge of v when choosing in-
surance) result in private insurance not being available at actuarially fair
prices, g(1) could exceed G, although it might not if moral-hazard costs
and crowd-out of implicit insurance (i.e.,N ) sufficiently reduce g(1). Ulti-
mately, these are empirical questions.
Across the different approaches, we consistently estimate that g(1) is

less than G, with our estimates of gð1Þ=G ranging between $0.2 and $0.5.
This implies that Medicaid recipients would rather give up Medicaid than
19 Once we have an estimate of the (counterfactual) distribution of m at p 5 1, this
straightforwardly implies counterfactual distributions of x and c (in our consumption-
proxy-based approach). For the complete-information approach, we also need a counter-
factual estimate for the mean of h, which we get by simple linear extrapolation.
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pay the government’s costs of providing Medicaid; likewise, an uninsured
person would choose the status quo over giving up G in consumption to
obtain Medicaid. This contrasts with the current approach used by the
Congressional Budget Office to value Medicaid at government cost.
However, since the gross costs of Medicaid (G) greatly exceed its net

costs (C 5 G 2 N ), it is also instructive to compare g(1) to C. We think
of this as a useful thought exercise even though it is not clear that there
is a corresponding practical implementation option of delivering Medic-
aid without the transfer to external parties. Of course, if the government
is itself a major recipient of the transfers to “external parties” (Hadley
et al. 2008), our net cost estimate C may approximate the “true” cost of
Medicaid to the public sector.
It is theoretically ambiguous whether g(1) will be higher or lower than

C. Recipient willingness to pay for Medicaid may be higher than its net
cost because of its insurance value, or it may be lower because of moral-
hazardeffects.Theresults indicatethat,dependingontheapproach,recip-
ient willingness to pay for Medicaid relative to its net costs (i.e., gð1Þ=C)
varies from about 0.5 to 1.2.
4. Recipient versus Societal Willingness to Pay
The fact that our population has low levels of consumption (because of
low levels of income and/or liquidity constraints) implies that they have a
high marginal utility of consumption, which contributes to a low willing-
ness to give up consumption for other goods. As we emphasized at the
outset, societal willingness to pay may be considerably higher, given the
redistributive nature of Medicaid. We can derive a societal willingness
to pay for Medicaid by multiplying g(1) by the relevant social welfare
weight.20

Consider, for example, a utilitarian social welfare function over indi-
vidual utilities. Social willingness to pay is therefore recipient willingness
to paymultiplied by the ratio of themarginal utility of consumption of the
recipient to the marginal utility of consumption of the average person
in the population. A rough calculation from the CEX suggests that the
median consumption in the recipient population in the Oregon Health
Insurance Experiment is about 40 percent of the median consumption
level of the general population. Given our assumptionof CRRA individual
utility with a coefficient of relative risk aversion of j 5 3 (i.e., a marginal
20 Societal willingness to pay may also be higher than individual willingness to pay for
two other reasons not captured in our analysis. First, Medicaid may provide insurance value
to those who are not currently eligible for Medicaid but would become eligible if they ex-
perienced a sufficiently large negative shock. Second, government provision of insurance
may reduce inefficiencies stemming from the Samaritan’s dilemma (Coate 1995). Both
channels are beyond the scope of our paper.
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utility of consumption of 1=c3), this would suggest a societal willingness to
pay for Medicaid that is nearly 20 times recipient willingness to pay; even
with log utility, societal willingness to pay would be 2.5 times recipient will-
ingness to pay.
An alternative approach that does not require assuming a specific so-

cial welfare function would be to compare recipient willingness to pay per
dollar of government expenditure to their willingness to pay for alterna-
tive redistributional instruments, such as a tax cut (Hendren 2016, 2017).
This asks whether redistributing throughMedicaid is amore or less costly
way to transfer resources to a low-income population than other transfer
programs. Tomake this comparison, one can compare themarginal value
of public funds (MVPF)of Medicaid spending to theMVPFother policies,
such as the EITC. For comparison,Hendren (2016) estimates anMVPF of
about $0.9 for the EITC; the recipients would be willing to pay roughly
$0.9 for every dollar of government spending on the EITC.
Whether Medicaid’s MVPF compares favorably to the EITC’s de-

pends critically on the ultimate economic incidence of the transfers to
external parties (N ≈ 0:6G). If the government bears the incidence of
uncompensated-carepayments, thenthecost to thegovernmentofprovid-
ing Medicaid would be C, so that the MVPF would be g=C , which ranges
from 0.5 to 1.2. If the low-income individuals bear the ultimate incidence
of the transfers—as would be the case if reductions in uncompensated-
care costs for the newly insured allowedmedical providers to provide bet-
ter care to the remaining low-income uninsured—then the relevant com-
parison of the 0.9 estimate for the EITC is to ðg 1 0:6GÞ=G . This value
ranges from 0.8 to 1.1. Finally, if the ultimate incidence of the transfers
is on the high end of the income distribution—such as hospital owners or
the privately insured—then Hendren (2017) shows that one can down-
weight these gains by the marginal cost of moving $1 from the top to the
bottomof the incomedistribution throughmodifications to the tax sched-
ule, which yields an estimatedweight of 0.5. In this case, the relevant EITC
comparison could be to ðg 1 0:3GÞ=G , or from0.5 to 0.8. Thus, if affluent
populations are the ultimate beneficiaries of reductions in uncompen-
sated care, it suggests that the MVPF, or “bang for the buck,” for Medicaid
spending is lower than that for the EITC.
D. Trade-offs across Alternative Approaches
We highlight some of the trade-offs and limitations across the various ap-
proaches; we also highlight which limitations could be surmounted with
better data and which are fundamental limitations of each approach.
First, as noted in Section III.C, we rely on stated preferences to trans-

late our measured impacts of Medicaid on health into QALYs, which we
then value by using an estimate of the MRS of health for consump-
tion among a low-income population. Reasonable people may well have
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serious concerns about either the reliability of QALYs or the assumptions
we make to translate a VSLY estimate into an MRS for our low-income
population. In other settings, direct estimates of the mortality impact
of Medicaid would allow the researcher to avoid QALYs but would still re-
quire an assumption about theMRS for a low-income population. As a re-
sult, readers wishing to avoid estimates of the VSLY or its translation into
anMRSmay prefer the consumption-based optimization approach, which
does not require such assumptions.
Second, with better consumption data for the Oregon study popula-

tion, one could avoid using a consumption proxy in both the complete-
information approach and the consumption-proxy variant of the
consumption-based optimization approach. Willingness-to-pay estimates
using our consumption proxy may be biased upward, since the proxy as-
sumes that the uninsured have no means of smoothing consumption
through savings or borrowing.
Third, our estimates from the optimization approaches may be biased

(in either direction) because of imperfect measurement of prices. Our
estimate of p(0) is based on the average price for the uninsured, while
the relevant price for welfare analysis is the marginal price of medical
care for the uninsured. The marginal price may be higher than the aver-
age price if the uninsured tend to avoid treatments for which they would
have to pay a higher out-of-pocket price. Or it might be lower than the av-
erage price if the uninsured effectively face no out-of-pocket costs above
a certain level of expenditures (Mahoney 2015). A downward bias in our
estimate of p(0) reduces the estimate of g(1) (see eq. [12]) and creates
an upward bias in the effect on external parties, N. An upward bias in p(0)
has the opposite effect.
Fourth, the linear interpolation between dgð0Þ=dq and dgð1Þ=dq used

in the optimization approaches may downwardly bias our estimates of
g(1), since it does not allow for the possibility that some of the benefit
ofhealth insurancemayoperate via an “accessmotive” inwhich additional
income (or liquidity) allows for discontinuous or lumpy changes inhealth
care consumption (Nyman 1999a, 1999b). This limitation cannot be ad-
dressed with better data (short of observing a program that would give indi-
viduals partialMedicaid coverage).21 By contrast, the complete-information
approach would accurately capture the value stemming from the liquidity
Medicaid provides.
We also highlight some general trade-offs between the optimization

and complete-information approaches. Since the complete-information
21 Consider an extreme example in which there is a single expensive medical procedure
that individuals may undergo in the event of a health shock and in which individuals are
sufficiently liquidity constrained that they will undertake this procedure only if q ≥ 0:4. As
a result, dg=dq would be zero until q 5 0:4, jump up at q 5 0:4, and decline thereafter. The
linear approximation would not capture the relatively large values of dg=dq that would
occur for intermediate values of q and would in this case underestimate g(1).
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approach requires specifying all arguments of the utility function while
the optimization approaches do not, omission of any utility-relevant out-
comes that are affected by Medicaid may bias the complete-information
estimate of g(1) (in either direction). On the other hand, the optimiza-
tion approaches assume that individuals have the ability and information
to maximize their utility. If this assumption is violated, we will mismea-
sure howmuch they value the relaxation of the budget constraint provided
by Medicaid, which can bias our estimate of g(1) in either direction.
Fundamentally, even with ideal data, all of the approaches developed

here require assumptions about the shape of the utility function. Other
methods that substitute alternative assumptions can provide a useful com-
plement to the approaches developed here. For example, Krueger and
Kuziemko (2013) directly survey individuals about their stated willingness
to pay for hypothetical health insurance plan offerings, while Finkelstein
et al. (2019) estimate demand for private health insurance in a low-income
population and interpret the demand curve through the lens of revealed
preference.
A final distinction between the optimization approaches and the

complete-information approach that could be relevant in other settings
is that the complete-information approach is better suited to do welfare
analysis when there are externalities or when the social welfare function
does not solely take individuals’ utilities as arguments. In such cases, we
could put different social weights ondifferent components of utility (e.g.,
the consumption component vs. the health component) to capture ex-
ternalities or paternalistic social welfare preferences. This is obviously not
possible with the optimization approaches, because those do not allow for
a decomposition of utility into its components.
V. Conclusion
Welfare analysis of nonmarket goods is important but also challenging. As
a result, the benefits from Medicaid to its recipients often are ignored in
academic and public policy discourse or are based on ad hoc approaches.
In this paper, we developed, implemented, and compared alternative for-
mal frameworks for valuing a Medicaid expansion for low-income, unin-
sured adults that occurred by random assignment in Oregon.
Our analysis uncovers that Medicaid is best conceived of as having two

distinct parts: a subsidized health insurance product for low-income in-
dividuals and a transfer to external parties who would otherwise subsi-
dizemedical care for the low-incomeuninsured.We estimate that 60 cents
of every dollar of government Medicaid spending is a transfer to these
external parties. This suggests the importance of future work studying
their immediate and ultimate economic incidence.
A priori, recipient willingness to pay for Medicaid could be higher or

lower than the net (of transfer to external parties) cost of Medicaid. Our
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results here are sensitive to the framework used, with estimates of recipi-
ent willingness to pay per dollar of net cost ranging from 0.5 to 1.2. Across
approaches, recipient willingness to pay coming from Medicaid transfer
of resources (since the insurance is heavily subsidized) is relatively stable
around 0.5 dollars per dollar of net cost, whereas estimates of recipient
willingness to pay for the pure (budget-neutral)-insurance component vary
considerably.
Our empirical findings are naturally specific to our setting. In particu-

lar, as noted in Finkelstein et al. (2012), the impact of Medicaid may well
differ when it is mandatory rather than voluntary, when it is expanded to
cover a larger number of individuals, or when it is provided over a longer
time horizon. The value of Medicaid may also differ for Medicaid popu-
lations other than the low-income adult population studied here, such as
children, the disabled, or the elderly, for whom there is also a large empir-
ical literature on Medicaid’s effects (see Buchmueller, Ham, and Shore-
Sheppard [2016] for a recent review).However, the approaches wehave de-
veloped can be applied to studying the value ofMedicaid in other contexts.
Our approach can also be adapted to study the welfare impact of other

social insurance programs. For example, for disability insurance, an exist-
ing literature uses approaches analogous to our “complete-information
approach” for welfare analysis (e.g., Autor et al. 2019). Our frameworks
clarify the role of the modeling assumptions in these welfare analyses and
provide potential pathways to use the optimization-based approaches to
relax some of these assumptions. Likewise, our frameworks could be ap-
plied to Medicare, where there is a large empirical literature examining
the impacts of Medicare on welfare-relevant outcomes such as health care
use, health, and out-of-pocket medical expenditures (e.g., Card, Dobkin,
and Maestas 2008, 2009; Barcellos and Jacobson 2015).
Our paper illustrates the possibilities—but also the challenges—in do-

ing welfare analysis even with a rich set of causal program effects. Behav-
ioral responses are not prices and do not reveal willingness to pay without
additional assumptions. We provide a range of potential pathways to wel-
fare estimates under various assumptions and offer a range of estimates
that analysts can consider. These approaches advance beyond common
defaults of zero valuation or valuation at government cost. We hope that
the flexibility offered by these approaches provides guidance to future re-
search examining the welfare impact of the public provision of other non-
market goods.
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