
Section 8: Instrumental Variables
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Roadmap for today

● Instrumental Variables
○ Setup (Causal Diagram)
○ Application: Rainfall, Growth, and Conflict
○ IV, LATE and Wald

● Short-term project



Instrumental Variables



The setup
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How do we calculate 𝛽 ?

● Assuming Z is a “good” instrument: 𝛾 and 𝛿 are true causal effects!
● Hence, we can use simple algebra: 𝛿=𝛾*𝛽, so 𝛽 = 𝛿/𝛾
● We can do this more formally on the blackboard



Interpretation of IV: Better LATE than never!
We are interested in the effect of eating chocolate in a given week (D) on happiness (Y). 

● Why not estimate: lm(Y ~ D)?

We randomly give some students in the room a voucher to get a chocolate at a 90% 
discount (Z).

● Why not estimate: lm(Y ~ Z)?

Let us set up the three regressions:

First stage: D = a + 𝜙*Z

Reduced Form: Y = b + 𝜌*Z

IV: 𝝀 = 𝜌/𝜙 (Sometimes: Second stage)



IV just “rescales” the effect of the instrument

● How do we interpret 𝜙? : The average difference in chocolate 
consumption between those who got a voucher and those who 
didn’t

● How do we interpret 𝜌? The average difference in happiness 
between those who got a voucher and those who didn’t

 



Better LATE than never!



Does this always work?

● No! It only works if we have a valid instrument!
● For this, we need three conditions:
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Does this always work?

● No! It only works if we have a valid instrument!
● For this, we need three conditions:

3. Exclusion: The ONLY way that Z affects Y is via X!



IV Conditions summarized

1. Relevance: Z must truly affect X
2. Independence: Z is as good as randomly assigned
3. Exclusion: The ONLY way that Z affects Y is via X!



IV: Application

https://www.journals.uchicago.edu/doi/10.1086/421174


Estimating the Effect of Economic Growth on Conflict

Your job:

A) Find at least one plausible story why this condition may be violated.
B) Explain how you would test whether this is actually true.



Your turn

We need at least one group for each of the three conditions.

1. Relevance: Z must truly affect X
2. Independence: Z is as good as randomly assigned
3. Exclusion: The ONLY way that Z affects Y is via X.

Your job:

A) Find at least one plausible story why this condition may be 
violated.

B) Explain how you would test whether this is actually true.



Why IV?
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Exclusion restriction



Exclusion restriction I



Exclusion restriction II



Exclusion restriction III



Results



If you want to know more…
…listen to the Freakonomics Podcast!

https://freakonomics.com/podcast/edward-miguel-on-collecting-economic-data-by-canoe-and-correlating-conflict-with-rainfall/


Other instruments

● We are interested in the effect of being in the army on crime. We 
instrument being in the army with a lottery (paper)

● We are interested in the effect of protestant religion on economic 
growth. We instrument protestantism in a region with the distance to 
Wittenberg (paper)

● We are interested in the effect of air pollution on mortality. We instrument 
local air pollution with wind direction (paper)

1. Relevance: Z must truly affect X
2. Independence: Z is as good as randomly assigned
3. Exclusion: The ONLY way that Z affects Y is via X.

Your job: Discuss the plausibility of the three assumptions

https://www.aeaweb.org/articles?id=10.1257/app.3.2.119
https://academic.oup.com/qje/article/124/2/531/1905076
https://www.aeaweb.org/articles?id=10.1257/aer.20180279


Short term project:
Your questions and ideas


