
Tutorial: Instrumental Variables
Feedback Form: https://tiny.cc/hammadfeedback

Video on IV: https://youtu.be/CBIE4uwWKwo
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Endogenity Problem

Regressor is exogenous if it is independent with error term

Regressor is endogenous if it is correlated with the error term
Biases regression parameter estimates

Omitted variable bias
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Remedies for Endogenity in Observational Data

Randomized Control Trial

Multiple Regression (Control for confounding variables)

Instrumental Variable
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Instrumental Variable Application
Question: What is the causal e�ect from going to college on
earnings?

Outcome Y = earnings, policy variable X = I(college grad)

Regression: Y = —0 + —1X + ‘
Selection bias: individuals that choose to attend college are
di�erent from the ones that don’t attend

Suppose Z = I(college aid) is randomly given to HS students
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Instrumental Variable Intuition

Endogenity problem: —X implies —Y = —YX + —Y‘

Occurs because —X ≈∆ —‘ =∆ —Y‘

Solution: Use only exogenous variation in X for estimation

Suppose Z |= ‘ and Z is related to X

5 / 8



Instrumental Variable Intuition

Z e�ects Y only through X : —Z =∆ —Xz =∆ —YXz

IV Estimate: ‚—IV = —YXz
—Xz
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Instrumental Variables Framework

Suppose Corr(X , ‘) ”= 0, endogeneity problem

A instrumental variable Z satisfies:
Corr(Z , X ) ”= 0, that is Z related to X

Z doesn’t directly e�ect outcome Y

Z |= ‘, Z is randomly assigned
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IV Problem (Dec 2017, Exam)

Scorei = —0 + —1YrsPrivSchi + ui

Why is OLS estimation not appropriate?

Suppose students were randomly assigned vouchers which
allow them to attend private school for SelYrsi at a discount

Why is SelYrsi a valid IV for YrsPrivSchi?
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