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Limited insurance take-up under Affordable Care Act

In 2010, 50 million Americans lacked health insurance

Affordable Care Act (ACA, 2010) created regulated marketplaces
(“exchanges”) serving Medicaid-ineligible consumers ages 25-64
lacking access to employer/union group plans

Exchanges have had mixed success in boosting insurance take-up
despite (initial) penalties for non-participation and (continuing)
subsidies for participation

Middling participation (≈ 30% of eligible pop. by 2018)

More than 10 years after the ACA, ≈25 million remain uninsured,
even with enhanced subsidies enacted in response to Covid

Our research questions:
1 What explains limited participation in ACA exchanges?

2 Given these frictions, how can we improve insurance coverage and
welfare?
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Frictions limiting insurance take-up

Literature has documented a number of frictions limiting insurance
take-up:

Adverse selection (e.g., Handel et al. 2015)

Informational frictions: misperceptions of insurance benefits (Abaluck

and Gruber 2011, Goldin et al. 2019, Domurat et al. 2021)

Hassle/transaction costs, non-pecuniary distastes for insurance,
switching costs/inattention (Shepard and Wagner 2022, McIntyre et al.

2021, Handel 2013)

Uncompensated care: uninsured pay fraction of their medical bills
(Mahoney 2015, Finkelstein et al. 2019)

Additional literature on effects of ACA policies that encourage
take-up (Saltzman 2019, Frean et al. 2017, Tebaldi et al. 2023)
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What we do

1 Provide direct evidence on extent of uncompensated care

2 Estimate a binary choice model of insurance to provide evidence on
choice frictions

Given measured uncompensated care and observed diagnoses
indicating health status, use observed choices to recover taste frictions

3 Combine these estimates with an equilibrium model of exchanges
incorporating adverse selection to assess:

the relative importance of the various frictions (run a “horse race”)
the effects of the ACA’s penalties/subsidies/pricing rules
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Data

Medical Expenditure Panel Survey (MEPS), 2014–2019

Representative sample of panelists who are tracked over two years

Records of demographics, insurance status (and type), medical
conditions, medical events, and medical expenses (by payer)

Medical conditions: granular ICD diagnostic codes

Restricted-access geographical data accessed through Agency for
Healthcare Research and Quality (AHRQ) data center

Restrict sample to exchange-eligible panelists (income above 100% of
Federal Poverty Level, age between 25 and 64); yields 4161 panelists

Premiums for Silver plans from Kaiser Foundation
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ACA policies: partial community rating

ACA banned pricing based
on pre-existing conditions,
eliminating reclassification
risk but creating adverse
selection (HHW, 2015)

ACA did allow pricing based
on age according to a
regulated schedule

ACA schedule of relative premiums by
age
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ACA policies: premium subsidies

ACA subsidies cap
premiums as % of income

Consumers under 400% of
Federal Poverty Level (FPL)
qualified

65% of exchange-eligible
consumers qualified in
2019 (FPL = 12,490)

Mean premium (2019) ≈
$5800 Income ($, 000s)
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Many individuals received highly subsidized insurance

Since mean premium in
US (2019) ≈ $5800, a
large share received very
large subsidies, including
free/almost free
coverage

By itself, these subsidies
greatly reduce the
possible extent of
reclassification risk
many consumers would
face if pricing is
risk-based

Max. premium after subsidies among
subsidy-eligible pop.
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Cost-sharing levels under ACA Silver plans

(I) (II) (III) (IV)

Income (% FPL) Under 150% 150–200% 200–250% Over 250%
Actuarial value 94% 87% 73% 70%
Deductible $0 $250 $1,750 $2,000
Maximum OOP $1,000 $2,000 $4,000 $5,500

Initially, government reimbursed insurers, but stopped starting in
2017 (led to “silver loading”)
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ACA policies: individual mandate

ACA included a monetary
penalty for failure to
purchase insurance

In 2018, 2.5% of income
above tax filing threshold
and subject to regulated
min/max

Penalty set to $0 starting in
2019

Individual mandate penalty by income
(2018)
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Uncompensated care

Uninsured do not pay for entirety of medical bills

Government/charity assistance

Bad debt/bankruptcy (Mahoney, 2015)

Two types of what literature has called “uncompensated” care:

Charitable care: payments for medical services by parties other than
consumer or insurance company (reported by MEPS)

True uncompensated care by providers: all else equal, providers
receive more from insured patients than uninsured patients (can be
inferred from MEPS)

We measure both to identify impact of uncompensated care on
participation and to enable identification of impact of other frictions
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Charitable uncompensated care

Sources of payments for medical service in MEPS (2014–2019) among...
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Charitable care share of total payments among uninsured

Total expense decile (among uninsured with pos. expenses)
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True uncompensated care

Step 1: Use MEPS data on payments by the insured to map
observed annual medical events into predicted payments to providers
for an insured consumer – our utilization measure

Step 2: Examine the share of predicted utilization $ that providers
actually receive from the uninsured (again, by total expense decile)
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Utilization measure

Estimate by NLLS on sample of insured consumres:

TOTjt = eψt+ϕregion(j)(x ′jtβ + ujt),

where
j indicates a panelist; t indicates a year

TOTjt are total medical expenses (excluding dental expenses)

region(j) is panelist j ’s census region

Procedures xjt include

# medical events by category (inpatient, outpatient, ER, office, etc.)
# of each category’s events with certain procedures (anesthesia,
MRI, CT, surgery, deliveries)
# inpatient nights

Utilization is predicted expenses given events:

mjt := e ψ̂t+ϕ̂region(j) × x ′jt β̂
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True uncompensated care and charitable care — share of
utilization among uninsured

Utilization decile (among uninsured)

S
ha

re
 o

f u
til

iz
at

io
n

1 2 3 4 5 6 7 8 9 10

0
0.

2
0.

4
0.

6
0.

8
1

0.00 0.25 0.43 0.65 0.88 1.21 1.79 2.64 4.52 9.47 Inf

Lower utilization cutoff ($, 000s)

Charitable
True uncomp.
OOPs

Ghili, Hendel, Sullivan, Whinston What Prevents Insurance Take-up? February 10, 2026 18 / 62



OOPs for the insured and the uninsured

Uninsured

Utilization decile
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Consumer participation decision

Consumer j in year t has CARA preferences:

Ujt(cjt) = −e−γjt×cjt ,

where γjt is the risk aversion coefficient

Consumption cjt is determined by

cjt(Ijt) =

yjt − pcjt −OOPc
jt(Ijt) + zjt , Ijt = 1 (Insured)

yjt −OOPc
jt(Ijt)− ℓjt , Ijt = 0 (Uninsured)

where

pcjt = after-subsidy premium

OOPc
jt(Ijt) = perceived out-of-pocket payment

zjt = taste for insurance unrelated to financial characteristics

ℓjt = penalty for being uninsured
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Myopia

Consumers may not equally weight a dollar in premiums and a dollar
in OOPs (Abaluck and Gruber 2011)

Present-bias

Over-optimism about future health

Lack of cash to afford upfront premiums

Consumers’ perceived OOPs are

µjtOOPjt

We specify myopia as a function of income and age

µjt =
eµ0+µage log(agejt)+µy log(yjt )

1+ eµ0+µage log(agejt)+µy log(yjt )

where yjt is income relative to the FPL
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Determinants of OOPs

We model the determinants of OOPs in two parts:

1 Utilization given a consumer’s health state (as well as year and
census region)

2 OOPs given utilization, insurance status, and income
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1a. Health and utilization

Utilization mjt is determined by

mjt =

{
0, with probability 1− ρjt

g(hjt), with probability ρjt ,

where
hjt = λj (dj,t−1) + εj – consumer’s health state

dj,t−1 = observed diagnostics from previous year; age

λj (dj,t−1) = eψt+ϕregion(j)d ′
j,t−1β – consumer’s risk score based on

diagnostics (including age), year/region FEs

εj ∼ N(0, σ2
j ); heteroskedastic with log(σj ) = σcons + σλλj

and

ρjt =
e(α+hjt )/ω

1+ e(α+hjt )/ω

g(hjt) = log(1+ exp(hjt)) + a× [log(1+ exp(hjt))]
q
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1b. Health and utilization: Selection

Decompose unobservable εj ∼ N(0, σ2
j ) in health state hjt :

εj = εj0 + εj1

where
εj0 = private information known to consumer at time of choice

εj1 = aspects of health state unknown to consumer at the time of
choice

εj0, unlike εj1, generates selection on unobservables into insurance

Specify as independent random variables

εj0 ∼ N(0, σ2
j0) εj1 ∼ N(0, σ2

j1)

with

σ2
j0 = s× σ2

j

σ2
j1 = (1− s)× σ2

j ,

where the parameter s ∈ [0, 1] governs the extent of selection
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2. OOPs given utilization and insurance status

Our model of OOPs is

OOPjt =

{
0, mjt = 0

mjt × exp(κ0+κm log(mjt )+κy log(yjt )+ξjt )
1+exp(κ0+κm log(mjt )+κy log(yjt )+ξjt )

, mjt > 0,

where

Distinct parameters for insured and uninsured (suppressed in notation)

ξjt ∼ N(0, σ2
ξ ) is a shock to OOPs conditional on utilization

yjt is income relative to the FPL

Ghili, Hendel, Sullivan, Whinston What Prevents Insurance Take-up? February 10, 2026 26 / 62



Equilibrium: Insurer costs and equilibrium condition

Realized cost to insurer (in 2019) is utilization minus OOPs

cjt = mjt −OOPjt(1),

Equilibrium condition

(1− τ)E[pjt(p25) | WTPjt ≥ pcjt(p25)]︸ ︷︷ ︸
Premium revenue

= E[cjt | WTPjt ≥ pcjt(p25)]︸ ︷︷ ︸
Average cost

where
WTPjt = willingness to pay for insurance (depends on income, risk
score λjt , private information εj0, risk aversion γjt , etc.)

pjt(p25) = pre-subsidy premium facing consumer j when age-25
premium is p25 (age schedule)

pcjt(p25) = after-subsidy premium facing consumer j when age-25
premium is p25

1− τ = MLR of 80% (τ = 0.20)
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Step 1: Create utilization measure

Discussed earlier
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Step 2: Health risk estimation (utilization given
diagnostics, year, region)

Estimate on full sample using GMM with following moments
1 Covariances of diagnostic variables dj,t−1 with utilization mjt

2 Mean utilization by year/region

3 Mean utilization by decile of risk score λjt

4 Variance of utilization by decile of risk score λjt

5 Share of consumers with positive utilization by decile of risk score λjt

Weight each moment mj (θ) = gj (θ)− ĝj by 1/ĝ2
j

Choose diagnostics dj ,t−1 to include in risk score using 10-fold
cross-validated Lasso (kept 25 out of 748 variables)
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Step 2: Health risk model estimates

Selected estimates

Coefficient Estimate

α -3.085
ω 0.147

σcons 1.213
σλ -0.028
a 1.599
q 4.032

Model summary

mjt =

{
0, w.p. 1− ρjt

g(hjt), w.p. ρjt ,

g(hjt) = log
(
1+ ehjt

)
+ a

[
log

(
1+ ehjt

)]q
hjt = λj (dj ,t−1) + εj

log(σj ) = σcons + σλλj

ρjt =
e(α+hjt )/ω

1+ e(α+hjt )/ω
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Step 2: Health risk and utilization fit

Mean

Risk score (λ) quantile
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Step 2: Health risk and utilization fit

Skewness
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Step 3: OOP model estimation (OOPs given utilization)

Estimate via weighted OLS on subsample with positive utilization
mjt , separately for insured and uninsured, after transforming model
into the linear equation

Λ−1

(
OOPjt

mjt

)
= κ0 + κm log(mjt) + κy log(yjt) + ξjt ,

where yjt = income relative to FPL and
Λ−1(x) = log(x)− log(1− x) is the inverse logit function

Estimate σξ = SD(ξjt) as SD of regression residuals

Insured

Coefficient Estimate SE

κ0 -1.44 (0.20)

κm -0.16 (0.02)

κy 0.42 (0.05)

σξ 1.28 (0.19)

Uninsured

Coefficient Estimate SE

κ0 -0.12 (0.14)

κm -0.26 (0.02)

κy 0.35 (0.04)

σξ 1.46 (0.05)
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Step 3: Fit of mean OOPs by utilization level
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Step 3: Insured vs. uninsured OOPs at 50th percentile
utilization, 50th percentile income

OOP
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Step 3: Insured vs. uninsured OOPs at 75th percentile
utilization, 50th percentile income

OOP
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Step 3: Insured vs. uninsured OOPs at 95th percentile
utilization, 50th percentile income

OOP
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Step 3: Insured vs. uninsured OOPs at 95th percentile
utilization, 10th percentile income
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Step 3: Insured vs. uninsured OOPs at 95th percentile
utilization, 90th percentile income
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Step 4: Choice model estimation

Recall εj = εj0 + εj1 with εj0 being a health shock observed by the
consumer prior to choice

Consumer j buys insurance based on expected utility comparison:

−E[exp{−γj (yj − pcj − µjOOPjt(1) + zj )} | λj , εj0, yj ] ≥

− E[exp{−γj (yj − µjOOPjt(0)− ℓj )} | λj , εj0, yj ]

Variables:
pcj = post-subsidy premiums

Myopia: µj = µ(agej , yj )

Taste coefficients: zj = x ′j ψ; xj includes income group, region, and
year fixed effects

ℓj = individual mandate penalties

Simulate participation with 10 draws per panelist of ε0 and risk
aversion γj (from Handel 2013)
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Step 4: Choice model estimation

Estimate year-2 insurance decisions (given year-1 diagnostics)

The estimator matches the following model predictions to the data
(with an identity weight matrix)

Coefficient b on insurance status in regression

log(max(mjt , 1)) = a+ b× insuredjt + x ′jtβ + ujt

with controls xjt including risk score λjt , year, region; identifies
degree of selection based on εj0 (Chiappori and Salanie 2000)

Overall participation rate; targets intercept in zj

Participation rates by income group, census region, and year; targets
income/region/year-based tastes in zj

Participation by risk score λj decile, separately for high- and
low-income (above or below 250% of FPL) and for older and younger
(above or below 45); targets myopia µ parameters
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Step 4: Choice model estimates

s = 35% of health state shock is
known to consumers at time of
insurance decision is known to
consumer at time of choice

Tastes for insurance increasing in
income

Exchange insurance grows more
popular in later years

Parameter Estimate

s 0.35
µintercept -15.58
µincome 1.07
µage 4.31
ψintercept -2.84
ψinc
1.50–2.00 -0.07

ψinc
2.00–2.50 0.99

ψinc
2.50–3.00 1.85

ψinc
3.00–3.50 2.26

ψinc
3.50–4.00 2.02

ψinc
4.00–5.00 2.82

ψinc
5.00+ 2.56

ψyear
2016 -0.24

ψyear
2017 0.28

ψyear
2018 0.48

ψyear
2019 2.34

ψregion
Midwest 1.71

ψregion
South 1.17

ψregion
West 1.78
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Myopia estimates

µj by income (40 year old)
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Choice model fit: age and health score gradients

Participation by age
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Out-of-sample check: Enhanced Subsidies

In 2021, enhanced subsidies
were passed into law in
response to the Covid pandemic
that greatly expanded the
income range for which
consumers received subsidies

Participation in the exchanges
approximately doubled by 2025
(KFF)

Our model predicts that
participation would go up 2.5x

Subsidized premiums as % of
income

Income
Baseline Enhanced

(% of FPL)

Under 150% 2–4% 0%
150–200% 4–6.3% 0–2%
200–250% 6–8.05% 2–4%
250–300% 8–9.5% 4-6%
300–400% 9.5% 6–8.5%
Over 400% No cap 8.5%
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Effects of hidden selection

OOP distributions conditional on only observed health risk score λ
and income y show reversed CDFs (here, for 50th-percentile risk
score and income):

OOPs ($)
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OOP distributions correcting for hidden selection

Conditioning as well on ε0 (here ε0 = 0 and 50th-percentile risk
score and income) corrects that:

OOP
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OOP distributions correcting for hidden selection

Conditioning as well on ε0 (here ε0 = 0 and 75th-percentile risk
score and income) corrects that:

OOP
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OOP distributions correcting for hidden selection

Conditioning as well on ε0 (here ε0 = 0 and 95th-percentile risk
score and income) corrects that:

OOP
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Simulated population for counterfactual simulations

We use MEPS to construct a simulated “pseudo”-population on
which to compute exchange equilibria

We focus on the Midwest in 2019

For each MEPS panelist (who has an observed risk score λ, an
observed income y , and age) we draw a values of ε0 and risk
aversion (γ) 10 times to create a sample of “pseudo”-consumers

For each pseudo-consumer and possible age-25 price p25, we can
determine participation given their post-subsidy premium and OOP
distributions with and without insurance, taking expectations over
ε1 and ξ.

We can then find the price p25 that satisfies the equilibrium
condition and the associated participation level
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Decomposing frictions’ effects on participation

Examine impacts of myopia, uncompensated care, and adverse
selection by computing equilibrium premiums and participation
without them

Participation rates (%) under friction elimination

Regime
Current regime Risk-based
(no penalty) pricing

Baseline 30.5 66.0

No myopia 37.6 70.0
No uncompensated care 87.1 93.6

Neither 90.9 96.2
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Willingness to pay and costs with subsidies

Participation share
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Decomposing frictions’ effects on participation

Examine impacts of myopia, uncompensated care, and adverse
selection by computing equilibrium premiums and participation
without them

Participation rates (%) under friction elimination

Regime
Current regime Risk-based
(no penalty) pricing

Baseline 30.5 66.0

No myopia 37.6 70.0
No uncompensated care 87.1 93.6

Neither 90.9 96.2

Uncompensated care has a very large effect on participation

Modest participation gains from eliminating myopia

Reducing adverse selection by pricing based on risk score λ has
smaller impact than eliminating uncompensated care
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Effectiveness of ACA policies for ensuring participation

Policy regime Baseline
No uncomp. Risk-based

care pricing

Mandate and subsidies 72.5 94.6 80.9

Subsidies but no mandate 30.5 87.1 66.0
Mandate but no subsidies 0.0 71.1 51.7

Neither 0.0 57.2 43.8

Exchanges with community rating and uncompensated care
completely unravel without subsidies
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Willingness to pay and costs absent subsidies

Participation share
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Effectiveness of ACA policies for ensuring participation

Policy regime Baseline
No uncomp. Risk-based

care pricing

Mandate and subsidies 72.5 94.6 80.9

Subsidies but no mandate 30.5 87.1 66.0
Mandate but no subsidies 0.0 71.1 51.7

Neither 0.0 57.2 43.8

Exchanges with community rating and uncompensated care
completely unravel without subsidies

Current subsidies don’t offset effect of uncompensated care on
participation: getting rid of uncompensated care and subsidies raises
participation from 30.5% to 57.2%

Risk-based pricing without subsidies and mandate (but in presence
of uncompensated care and selection on ε0) would only get
participation to 43.8%
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Summary of participation results

Uncompensated care explains most of limited take-up

Even more so than adverse selection caused by community rating,
historical focus of take-up policies

Myopia plays a more modest role in suppressing participation

Subsidies required to prevent unravelling due to uncompensated care

Subsidies much more powerful than mandate

Subsidies and mandate together don’t offset the impact of
uncompensated care on participation
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Is uncompensated care a bad thing?

Literature has typically discussed it largely through the lens of
something that undermines “good” formal insurance

What if we call it “social insurance”?

Optimal level of uncompensated care depends on its efficiency,
which may be lower than formal insurance for at least two reasons:

Uncompensated care may require more effort to gain “coverage”

Is riskier

What happens if we make it formal – give the same level of
coverage more efficiently?

Improvements will undermine current ACA policy participation to
some degree. How much?
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Is uncompensated care a bad thing?: Effects of more
efficient catastrophic insurance

We make uncompensated care into “formal insurance” by (i) making
it’s OOP shock variance σ2

ξ the same as for ACA insurance, and (ii)
setting all z ’s = 0.

Regime
Participation
rate (%)

Baseline 30.5
No zj 9.9
Equalize σξ 21.5
Both 3.5
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Still to come...

Standard errors

For analysis of participation: Estimate risk aversion? Incorporate
moral hazard?

Welfare analysis of alternative exchange policies – some issues:

paternalistic vs. myopia-respecting welfare measure?

ex ante vs. interim welfare?

Need to allow for uninsurance occurring due to mistakes other than
myopia?
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Consumer welfare measure

Consider two regimes, R0 and R1

Let cjt(R) be consumer j ’s consumption in year t under R

This is a random variable that captures insurance choice, income,
premiums, penalties, and OOPs

Welfare wjt(R0,R1) of R1 (rel. to R0) is amount that, when received
annually from t onward under regime R0, equates present
discounted utility across regimes:

∑
τ≥t

βτ−tE[e−rjτ [cjt (R0)+wjt (R0,R1)]] = ∑
τ≥t

βτ−tE[e−rjτcjt (R1)].

Two ways to compute cjt
Myopic approach: use µjtOOPjt as OOPs

Paternalistic approach: use OOPjt as OOPs in computing welfare
under choices made according to µjt < 1
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Social welfare

Aggregate social welfare W s,N is sum of consumer and monetary
surpluses:

W s,N︸ ︷︷ ︸
Social welfare

= WN︸︷︷︸
Consumer welfare

+ S i︸︷︷︸
Insurer profits

+ Sg︸︷︷︸
Gov. surplus

− Su︸︷︷︸
Uncomp. care

Sg includes subsidies and revenues from fines

Back
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