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What is the true causal relation?

X Y X Y

 From observational data not possible to decide correct direction


Interventional data: perform experiments that target a subset of 
the variables
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X, Y random variables with outcomes {0,1}
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Δ∘
3 = {(p00, p01, p10, p11) ∈ ℝ4 : p00 + p01 + p10 + p11 = 1}
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Algebraic study of causal models
• Models are defined by systems of 

polynomial equations


• Polynomial constraints are useful to use in 
causal discovery algorithms and model 
selection


• Understanding the geometry of the model 
is useful to study their statistical properties



Algebraic study of causal models

• Defining equations of context-specific causal models


• Characterization of discrete interventional DAG models that 
are toric varieties (i.e. exponential families)


• Generalization to interventions on context-specific causal 
models
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