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• Angrist and Pischke (2014) chapter 4
• Lee and Lemieux (2010)
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Section 1

Regression discontinuity
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Regression discontinuity

• Regression

deathi = β0 + β1LegalToDrinki + β2agei + εi

• LegalToDrink =
{
1 if age ≥ 21

0 if age < 21
is a known,

discontinuous function of age
• Assume E[death|LegalToDrink = 1, age] and

E[death|LegalToDrink = 0, age] are continuous functions
of age

• Then β1 is an estimate of E[death|LegalToDrink =
1, age = 21] − E[death|LegalToDrink = 0, age = 21], the
causal effect of drinking becoming legal at age 21 on
death rates
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Nonlinearity vs discontinuity
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Nonlinearity vs discontinuity

• Can be hard to tell nonlinearity from discontinuity
• Solution: flexibly model E[death|LegalToDrink, age] as
function of age

• Different slopes on each side of discontinuity:

yi = β0 + β1Di + β2ai + +β3Di(ai − 21) + εi

• Include powers of age :

yi = β0+β1Di+β2ai+β3a2i ++β4Di(ai−21)+β5Di(ai−21)2+εi

• Limit sample to small range around discontinuity
“bandwidth”
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Section 2

Using discontinuity as an instrument
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Discontinuity as an instrument

• Earlier regressions give good estimates of the effect of
reaching the legal drinking age on mortality

• What is the causal effect of drinking (or binge drinking)
on mortality?

• Idea : use discontinuity as instrument
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Carpenter and Dobkin (2009)

“The Effect of Alcohol Consumption on Mortality:
Regression Discontinuity Evidence from the Minimum
Drinking Age”

• Data on drinking and age from National Health
Interview Survey (NHIS), 1997-2005

• Data on mortality and age from National Center for
Health Statistics, 1997-2004
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Model

• Equation of interest:

mortality = β0 + β1drinking + controls + ε

• First stage :

drinking = α0 + α1Legal + α2age + controls + u

• Reduced form :

mortality = π0 + π1Legal + π2age + controls + v



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References



Regression
discontinuity

Paul Schrimpf

Regression
discontinuity

Using
discontinuity
as an
instrument
Carpenter and
Dobkin (2009)

General
guidelines

References

IV

• Equation of interest:

mortality = β0 + β1drinking + controls + ε

• First stage :

drinking = α0 + α1Legal + α2age + controls + u

• Reduced form :

mortality = π0 + π1Legal + π2age + controls + v

• First stage and reduced form estimated with different
data, how to estimate β1?
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Section 3

General guidelines
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• Regression discontinuity useful when policy of interest
is discontinuous function of some “running variable”

• Examples : age, exam scores, elections
• Important that individuals cannot perfectly control

being just above/below threshold (social assistance
program with strict income limit would be problematic)

• Report results graphically and in tables
• Report a range of specifications, flexibly controlling for
the running variable

• See Lee and Lemieux (2010)
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