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Artificial Intelligence
A Course About Foundations
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An Example:
Simpson’s Paradox 
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Aside:
Dependence & Correlation
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Expected Value of a Random Variable 
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Variance and Covariance
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Correlation and Independence
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Correlation and Independence
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Structural Causal Models
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From Graphical Model to Structural Equations
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Structural Causal Model
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Structural Causal Model (formal definition)
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Structural Causal Model
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Structural Equation Model (linear functions)
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Intervention in a Structural Causal Model
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Causal Model
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Inference through Intervention
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The Origin of the Problem
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The Magic of Controlled Experiments
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The Magic of a Structural Model
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do-calculus
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do-calculus (the intuition)

▪

G

D R

G

D=d R



Causal Inference [33]Artificial Intelligence  2024-2025

do-calculus

▪
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Causation and Conditionals

▪
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Identification

▪
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Estimating Effects
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Causation and Conditionals

▪
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Statistical and Structural (Causal) Models
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Inference through Counterfactuals
(Causal)
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Counterfactuals?
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Counterfactual Inference
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Counterfactual Inference
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Counterfactual Inference (linear case)
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Counterfactual Inference (linear case)
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Counterfactual Inference, probabilistic case
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Counterfactual Inference, probabilistic case
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Counterfactual Inference, probabilistic case
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Counterfactual Inference, probabilistic case
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Counterfactual Inference, probabilistic case
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Counterfactual Inference, population level
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Path-Specific Counterfactual Evidence
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Path-Specific Counterfactual Evidence
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Path-Specific Counterfactual Evidence
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Path-Specific Counterfactual Evidence
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Counterfactual Inference
(see GeNIe ‘berkeley_path_specific’ attachment) 

https://www.bayesfusion.com/genie/
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Identifiability of Path-Specific Effects
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