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INTRODUCTION: 
POLL QUESTION.
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INTRODUCTION TO DAGs
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WHAT IS A DAG?
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USES

WHAT DAGs 
DON’T TELL 

YOU…
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COMPONENTS 
OF A DAG.
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FLOW OF 
ASSOCIATION.
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THREE KEY DAG STRUCTURES.
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(1) MEDIATOR (2) COMMON 
CAUSE

(3) COMMON 
EFFECT
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MEDIATOR.
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CONDITIONING 
ON A MEDIATOR.
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COMMON 
CAUSE.
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COMMON 
EFFECT.
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D-SEPARATION.
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D-SEPARATION: 
POLL QUESTION 1.
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D-SEPARATION: 
POLL QUESTION 2.
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D-SEPARATION: 
POLL QUESTION 3.
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D-SEPARATION: 
POLL QUESTION 4.
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D-SEPARATION: 
POLL QUESTION 5.
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DAG
Are we 

conditioning 
on anything?

Are A and Y 
associated?

Conclusion

Mediator

No Yes
A and Y are marginally 

associated

Yes No
A and Y are independent, 

conditional on M

Common 
cause

No Yes
A and Y are marginally 

associated

Yes No
A and Y are independent, 

conditional on L

Common 
effect

No No
A and Y are marginally 

independent

Yes Yes
A and Y are associated, 

conditional on L

Yes Yes
A and Y are associated, 

conditional on S
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SUMMARY OF DAG STRUCTURES.
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WHERE DOES 
BIAS COME IN?
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CONFOUNDING
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EXAMPLE OF CONFOUNDING.
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STRUCTURAL 
DEFINITION OF 
CONFOUNDING.
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CONFOUNDING: 
POLL QUESTION 1.
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CONFOUNDING: 
POLL QUESTION 2.
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CONFOUNDING: 
POLL QUESTION 3.
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ANOTHER 
STRUCTURE FOR 
CONFOUNDING.
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CONFOUNDING: 
POLL QUESTION 4.
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POSSIBLE  
CONFOUNDING 
STRUCTURES.
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HISTORICAL (NON-STRUCTURAL) DEFINITIONS 
OF A CONFOUNDER.
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CHANGE-IN-
ESTIMATE 
APPROACH.
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CONVENTIONAL DEFINITION OF A CONFOUNDER.
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CONVENTIONAL DEFINITION OF A CONFOUNDER.
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M-BIAS: POLL QUESTION 1.
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M-BIAS: POLL QUESTION 2.
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M-BIAS: POLL QUESTION 3.
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M-BIAS:
POLL QUESTION 4.
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M-BIAS: WHERE TRADITIONAL DEFINITIONS FAIL.
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M-BIAS: 
EXAMPLE.
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CONFOUNDERS 
ARE A RELATIVE 
CONCEPT.
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SURROGATE  
CONFOUNDERS.

Shi – Directed Acyclic Graphs 1



42

CONFOUNDING: 
TAKEAWAYS.
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SELECTION BIAS
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WHAT IS 
SELECTION 
BIAS?
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SELECTION BIAS IN CASE-CONTROL STUDIES.
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SELECTION BIAS IN 
FOLLOW-UP STUDIES.
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SELECTION BIAS IN 
OBSERVATIONAL 
FOLLOW-UP STUDIES.
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SELECTION BIAS IN 
RANDOMIZED TRIALS: 
POLL QUESTION 1.
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SELECTION BIAS IN 
RANDOMIZED TRIALS: 
POLL QUESTION 2.
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SELECTION BIAS IN 
RANDOMIZED TRIALS.
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CONTROLLING FOR SELECTION BIAS: 
POLL QUESTION.
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OTHER CAUSAL STRUCTURES 
FOR SELECTION BIAS.
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SELECTION BIAS 
STRUCTURES: 
POLL QUESTION 1.
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SELECTION BIAS 
STRUCTURES: 
POLL QUESTION 2.
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SELECTION BIAS 
STRUCTURES: 
POLL QUESTION 3.
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SELECTION BIAS 
STRUCTURES: 
POLL QUESTION 4.
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SELECTION BIAS 
STRUCTURES: 
POLL QUESTION 5.
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SELECTION 
BIAS CONTROL.
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SELECTION BIAS: 
TAKEAWAYS.
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LEARNING OBJECTIVES.
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