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Instrumental Variable Review

Y = —0 + —1X + ‘

Endogenity problem: Cov(X , ‘) ”= 0

Solution: IV Z so that i)Cov(Z , X ) ”= 0 and ii)Cov(Z , ‘) = 0
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Multiple Instrumental Variables

Consider Z1 and Z2 as valid IVs for X

Idea: Combine Z1 and Z2 into one valid IV for X
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Two Stage Least Squares

First stage: impact of IVs Z1 and Z2 on X

Second stage: Use exogenous variation in X that is induced
by the IVs as a determinant of Y
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Two Stage Least Squares with Covariates

Y = —0 + —1X + —2X

ú + ‘

Let Z1 and Z2 be valid IVs for X after controlling for X

ú

What are the first and second stages?
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Practice Problem (Dec, 2016 Exam)

Innovation of printing presses on economic growth

popgrowthi = —0 + —1lnpopi + —2printi + —3porti + Ui

disti is distance between city i and Mainz, Germany (printing
presses invented)

Why may disti be a valid IV for printi?

6 / 7



Practice Problem Continued (Dec, 2016 Exam)

popgrowthi = —0 + —1lnpopi + —2printi + —3porti + Ui

disti is distance between city i and Mainz, Germany (where
printing presses were invented)

How to apply 2SLS with disti as a valid IV for printi?
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