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Plan for today

Colliders

Potential outcomes vs. do() notation

do-calculus, adjustment, and CATEs

Logic models, DAGs, and measurement
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Colliders
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How do I know which of these is which?
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But what does that mean, 
"opening a backdoor path"?

How does statistical association 
get passed through paths?
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d-separation
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How can you be sure 
you include everything in a DAG?

Is there a rule of thumb 
for the number of nodes?
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How exactly do colliders 
mess up your results?

It looks like you can 
still get the effect of X on Y
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Does niceness improve appearance?

13 / 34



Collider distorts the true effect!
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Effect of race on police use of force 
using administrative data
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Effect of race on police use of force 
using administrative data

16 / 34



Potential outcomes 
vs. do() notation
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E(⋅), E(⋅),E(⋅) vs. P(⋅)
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Causal effects with potential outcomes
Potential outcomes notation:

δ  = ∑
n

i=1Yi(1) − Yi(0)

or alternatively with E

δ  =E[Yi(1) − Yi(0)]

1
n
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Causal effects with do()
Pearl notation:

δ  =E[Yi ∣ do(X = 1) − Yi ∣ do(X = 0)]

or more simply

δ  =E[Yi ∣ do(X)]
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δ = E[Yi ∣ do(X)] = E[Yi(1) − Yi(0)]
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We can't see this

So we �nd the average causal effect (ACE)

E[Yi ∣ do(X)] or E[Yi(1) − Yi(0)]

δ̂ = E[Yi ∣ X = 1] − E[Yi ∣ X = 0]
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do-calculus, 
adjustment, and CATEs
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How can you create a DAG/transform the
expression and do all the backdoor

adjustments to determine causality if you
can't possibly think of all variables that may

impact your outcome variable?
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Where can we learn more about do-calculus?
Here!
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https://www.andrewheiss.com/blog/2021/09/07/do-calculus-backdoors/


Adjusting for backdoor confounding
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Adjusting for frontdoor confounding
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When you're making groups for CATE, how do
you decide what groups to put people in?
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Logic models, DAGs, 
and measurement
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What's the difference between 
logic models and DAGs?

Can't I just remake my logic model in Dagitty and be done?
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DAGs vs. Logic models

DAGs are a statistical tool
Describe a data-generating process 
and isolate/identify relationships

Logic models are a managerial tool
Oversee the inner workings of a program and its theory
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