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Lecture 08 recap

TL;DR:

1 Instrumental variables are very powerful

2 ...but they require extremely strong assumptions!

3 Hashtag no free lunch
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An example: Impacts of parental incarceration on kids

Policy issue:

• Millions of Americans are in jail annually

• This likely impacts not only them, but also their families

• What is the impact of family member incarceration?

Approach:

• (We’re not actually evaluating a program here)

• We need a shock to incarceration

→ We don’t have randomization, so we use IV

• Instrument of choice: random assignment to strict/harsh judges

→ Do we believe this? Hold that thought...
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Treatment effects of parental incarceration on kids

How does parental incarceration affect kids (simplified)?

First stage:

Parental incarcerationi = α+ γJudge leniencyij + βXij + ηij

where
Parental incarcerationi is equal to 1 if i ’s parent is jailed and 0 otherwise
Judge leniencyij is the strictness of judge j
Xjt are controls
ηit is an error term

Second stage:

Yi = α+ δ parentalincarcerationi + τXij + ηi

where
Yi are outcomes for child i parentalincarcerationi is the fitted values from
the first stage
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First stage (graphically)
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Second stage (OLS)
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Second stage (IV)
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Estimating the reduced form

How does judge leniency affect child outcomes (simplified)?

Reduced form:

Yi = α+ θJudge leniencyij + πXij + ηi

PPHA 34600 Program Evaluation Papers: Lectures 08-09 8 / 16



Reduced form
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The exclusion restriction is the key to any IV

You should always ask:
What is the exclusion restriction in this analysis saying?

Do we believe this? Why or why not?
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Second stage (IV)
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Lecture 09 recap

TL;DR:

1 Instrumental variables are very powerful

2 With the right assumptions...

3 ...we can handle OVB and ME (and simultaneity)
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An example: Returns to schooling

Policy issue:

• How much is a year of school worth?

• This is really important for deciding how much school to invest in

• What role does measurement error play in our estimates?

Approach:

• (We’re not actually evaluating a program here)

• We want to estimate the effect of schooling on wages

• Measurement of years of schooling is poor

• Instrument of choice: sibling j ∕= i-reported schooling
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Estimating the effects of schooling on wages

The authors will run a (simplified) version of:

Wagesi = τSchoolingi + εi

Where:
Wagesi is a measure of wages

Schoolingi is years of schooling for child i

εi is an error term

A big concern

• Schoolingi is measured with error

• We are likely to understate the true effect

• Solution: Zi = Schooling as reported by twini !
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First stage estimates (sort of)
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2SLS estimates
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