
2025



&

X

C

Y
β

▶ C X
▶ C Y
▶ C X Y

X

C

Y
β
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&

▶ bias
▶ common (shared) cause.
▶ confounders.
▶ X Y

β (X→ Y) (X← C→ Y)

C X Y

Time Scale Future

β

3/30 • 2025



&

X

M

Y

C1 C2

Time Scale Future
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Directed Acyclic Graph ( / )

C X Y

Time

β

▶ DAG

▶
▶ DAG
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DAG

D C X Y

Time Scale Future

β

▶ arrow

▶ Directed node
▶ Acyclic node

node
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DAG:

D C X Y

Time Scale Future

β

▶ X Y X Y, Y X
▶ X Y X Y
▶ D C,X,Y D C,X,Y
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DAG:

▶

▶
▶

X1 X2

Y1 Y2

Time Scale Future
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DAG:

D C X Y

Time Scale Future

β

▶ C X Y - C.
▶ C X .
▶ C Y .
▶ Common causes shared causes ( )

.
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DAG: Ancestors / and Descendents /

D C X Y

Time Scale Future

β

▶ V V
▶ V V
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DAG: Paths

D C X YM Z

Time Scale Future
▶
▶ X Y
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DAG:

C X YM Z

▶ X→ Y
▶ X→ M→ Y
▶ X← C→ Y
▶ X→ Z← Y
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DAG: Causal Paths

C X YM Z

▶ causal path
▶ X Y ?
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DAG: Causal Paths

C X YM Z

▶ X→ Y
▶ X→ M→ Y
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DAG: Blocking of Paths

C X Y

▶
open paths blocked paths
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DAG: Blocking Rules

▶ V chain → V→ fork ← V→ ,
control V, .

▶ V ”inverted fork” → V← , V
.
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X A B Y

▶ A X Y ( 1)
▶ B X Y ( 2)
▶ A B X Y
▶ A B X Y ( )
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▶ X Y X Y
▶ X Y , X Y
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C X Y

▶ DAG
▶ X Y
▶ C, ?
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C X Y

▶ C X Y .
▶ : X→ Y
▶ : X← C→ Y
▶ X Y , C ,

X→ Y .
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C X Y

▶ C, X Y .
▶ : X→ Y
▶ X← C→ Y C
▶ C X Y , X→ Y .
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▶ DAG C
▶
▶

C X Y

U C X Y
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X Y Z
▶ DAG
▶ X Y
▶ Z, ?
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X Y Z
▶ Z, X Y
▶ : X→ Y
▶ : X→ Z← Y ( 2)
▶ , Z X Y , X→ Y .
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X Y Z
▶ Z, X Y .
▶ : X→ Y
▶ X→ Z← Y ( 2)
▶ Z X Y X→ Y .

25/30 • 2025



▶
▶
▶ DAG
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▶
▶

U C X Y
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▶ V U X

U V C X Y
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DAG

▶
▶ bias
▶
▶
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▶
▶ DAG
▶ DAG
▶ www.dagitty.net
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