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From last time: Machine learning for causal inference

We looked at several ways to incorporate ML into CI

1 Generating (big) data

2 Exploring heterogeneity

3 Improving research designs

• ML works with SOO to handle functional form

• And with SOU to aid in generating counterfactuals
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US life expectancy is low
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As is health insurance access
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Health insurance expansion is a central policy topic
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Research question

What is the causal effect of health insurance on health?

This is not totally straightforward to answer:

• Naive estimator: compare insured to uninsured people

• Why is this problematic?

• Insured people might be...:

• Wealthier (poorer) than uninsured people

• More (less) healthy

• More (less) employed

• Etc

→ There are many forms of selection bias!
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The ideal experiment

What would we do if we could do anything?

• Some kind of random assignment to health insurance

• ... but even this is not straightforward
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What do we mean by “health insurance”?
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The ideal experiment

What would we do if we could do anything?

• Some kind of random assignment to health insurance

• ... but even this is not straightforward

Important considerations:

• Do we want to randomly assign free medical care?

• Or should actual insurance reflect existing conditions?

• Do we care about effects on people? Hospitals? Cities? Counties?

• Do we think about healthcare in one location at a time?

• Or do we consider general equilibrium?

→ Actually ideal experiment probably requires multiple countries

→ Or at least a really large sample!
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If you thought the ideal experiment was tricky...

An additional practical wrinkle:

• Randomizing insurance access is impractical!

• Very hard to randomize a government program

• Simple randomization is therefore not really going to work

• Not to mention that it’s going to be extremely hard to randomize at
any meaningful scale

→ A quasi-experimental approach may be useful here
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First paper: Currie and Gruber (1996)

An early prominent econ paper estimating effects of healthcare expansion:

• Research question: What is the effect of Medicaid expansion on
insurance, care utilization, and health

→ AKA, what is the effect of insurance on health?

PPHA 34600 Program Evaluation Lecture 17 10 / 25



Currie and Gruber (1996): Context

C&G study the US in the 1980s and 1990s:

• Over 30% of poor children lack any health insurance

• Doctors often don’t treat publicly insured patients

• Medicaid limited to low-income women

• Single-parent children eligible too

→ Big push to expand Medicaid to other kids

→ Opportunity for a natural experiment!
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Currie and Gruber (1996): Context

What did the Medicaid expansion look like?

• Medicaid was linked to Aid to Families with Dependent Children

• Eligibility cutoffs low → stigma prevents people from applying?

• Some states had other low-income programs to qualify for Medicaid

• Deficit Reduction Act of 1984: family structure requirements relaxed

• Income cutoffs raised; states have discretion
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Currie and Gruber (1996): Eligibility changes

PPHA 34600 Program Evaluation Lecture 17 13 / 25



Currie and Gruber (1996): Data
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Currie and Gruber (1996): Estimation approach

Medicaid expansions were not randomly assigned:

• We need a research design to estimate the causal effect of interest

Ideally, we’d estimate:
Yi = α+ τDi + εi

where:
Yi is the outcome (utilization/health)
Di is a Medicaid eligibility indicator
εid is an error term

→ Without random assignment, we will get bias (why?)
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Currie and Gruber (1996): Estimation approach

Without random assignment, we could leverage time:

Yit = τDit + αs + δt + εidt

→ Even with time, we still have identification concerns (why?)

• Omitted variables

• Endogeneity
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Currie and Gruber (1996): Estimation approach

C&G uses an IV approach to overcome these problems:

• We want to isolate the effect of Medicaid from everything else

For the instrument to be valid, we need:

1 First stage: Our IV needs to be correlated with Medicaid eligibility

2 Exclusion restriction: Our IV needs to only move Y through
eligibility

Instrument of choice: simulated instrument

• Share of kids that would be eligible for Medicaid in state s in year t

• The first stage should be positive
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Currie and Gruber (1996): Estimation approach

With the instrument, we simply estimate:

Dist = θZist + αs + δt + εist

Yist = τ D̂ist + αid + δt + εist

Identifying assumption: Conditional on fixed effects, simulated eligibility

doesn’t affect health other than through actual eligiblity

• Is this reasonable?

LATEs: Estimates are the LATE for whom?

• How should this compare to ATE?
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Currie and Gruber (1996): Utilization
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Currie and Gruber (1996): Site of care
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Currie and Gruber (1996): Health
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Hanratty (1996): Canadian DD version
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Hanratty (1996): Canadian DD version
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Recap

TL;DR:

1 Currie and Gruber (1996) is a seminal study of the effects of Medicaid
expansions

2 Finds that Medicaid dramatically increases utilization and health

3 Uses an IV strategy based on simulated instruments (credible?)

4 Hanratty: positive impacts of insurance on health in Canada
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