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Problem Set 1:
some quick points



PSet 1 - some notes on interpretation

Whether there is a causal relationship or not does not depend on:

● Outliers
● Heterogeneous treatment effects
● Variance
● The size of a coefficient

But it does depend on:

● Selection Bias
● Omitted variable bias
● Reverse causality
● …



PSet 1 - some notes on interpretation

Recall: Every observed effect in the data is a composite of:

Causal Effect

+
Selection Bias

● We cannot observe either of these - so we can never be sure!
● Econometrics is all about uncertainty. You can state that there are 

different possibilities and you cannot know for sure!



PSet 1 - let’s try together

● What does the data say?
● How do we interpret this?
● What would an RCT do?



Recap and big picture:
Control variables



Why do we use control variables?

In decreasing order of importance:

● To remove selection bias / omitted variable bias
● To increase precision of our estimates
● To know about the (conditional/partial) correlation of other variables
● To better predict the outcome



How control variables work

● See here: https://nickchk.com/causalgraphs.html 

https://nickchk.com/causalgraphs.html


Are more controls always good?



Are more controls always good?



Are more controls always good?

No, because:
● Some controls are BAD controls
● Some controls are unrelated to the outcome 

of interest - such variables are unnecessary 
and increase the risk of spurious correlation 
and overfitting



So what are “good” controls?

● Predetermined (before the “treatment” of interest)
● Immutable characteristics (not changed by treatment)



Interpreting regressions:
A guide

[See separate slides]



Exam practice



A systematic way to approach an exam question

1. Think: About the question, about the real world
2. Start with the numbers you see
3. Interpret the numbers:

a. Direction (positive or negative?)
b. Magnitude (big or small?)
c. Significance (significant or insignificant, at what level?)

4. Establish whether estimated relationship is causal or not
a. Is X-variable randomized or as good as random? Do we have valid 

counterfactuals?
b. If not: Do you expect bias? Of which sort (OVB, reverse causality, …)?
c. Find a plausible story around bias (using the OVB formula)

5. How would you find a causal effect?
a. Can you run an RCT?

There are no traps!



Practice Exam: Question 1 (RCT, coefficient interpretation)



Practice Exam: Question 2 (Regression and conceptual)



Practice Exam: Question 2 (Regression controls)



Practice Exam: Question 3 (Regression)



Practice Exam: Question 3 (Regression)



Practice Exam: Question 3



Practice Exam: Question 3


