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Natural Experiments to Estimate Treatment Effects

What is a natural experiment?
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Natural Experiments to Estimate Treatment Effects

Why are natural experiments valuable when estimating treatment
effects?



Oregon Health Study

Oregon Medicaid

▶ Oregon Health Plan Plus (OHP Plus) - coverage for categorically
eligible.

▶ Oregon Health Plan Standard (OHP Standard) - coverage for adults
ages 19-64 with income < FPL and assets below $2k.

OHP Standard enrollment:
▶ 2002: 110k
▶ 2004: Closed to new enrollment
▶ 2008: 19k

Expand OHP Standard enrollment by 10k in 2008.
▶ 90k people applied
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Oregon Health Study

Intent-to-treat effect (ITT): The effect of winning the lottery on
health.

▶ But only 10k of the 30k lottery winners actually enrolled in Medicaid.
▶ Randomization does not imply compliance.
▶ So the ITT estimate should understate the true effect of gaining

Medicaid coverage on health.

Why didn’t the researchers focus on the effect of gaining Medicaid
coverage instead of the ITT effect?

Treatment-on-the-treated effect (TOT): The effect of gaining
Medicaid coverage on health.

1. Divide the ITT by the share of lottery winners gaining coverage.
- Recall the EconTalk discussion of “prudence”.

2. Instrumental variables estimate of the local average treatment effect
(LATE).
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Oregon Health Study

Instrumental Variables - Two-stage least squares

First stage: Insurancei = α0 + α1Lotteryi + ε i

Second stage: Healthi = β0 + β1 ˆInsurance i + ε i

Intuition:
▶ Actual insurance coverage is subject to omitted variable bias

(“prudence”).
▶ Predicted coverage only depends on the lottery outcome.

Caveats:
▶ Exclusion restriction: The effect of winning the lottery on health only

operates through gaining Medicaid coverage.
▶ LATE: those who obtain insurance after winning the lottery and who

would not have obtained insurance without winning the lottery.
- How does this distinction between ITT and TOT/LATE relate to the

concept of external validity?
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