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Dependence vs. Causation 

éthe term cargo culté is also idiomatically used (in the words of wikipedia)  

"to mean any group of people who imitate the superficial exterior of a process  

or system without having any understanding of the underlying substance". 

                                     (source: http://philosophyisfashionable.blogspot.com/) 

Cargo cultsð religious practices in pacific tribes around world war II,  

trying to obtain wealth (the "cargo") by building mock landing strips etc. 
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Z 
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special cases: 

Y X 

Y X 

Statistical Implications of Causality 
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Functional Causal Model (Pearl et al.) 
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Functional Model, ctd. (Lauritzen, Pearl,é) 
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ÅQuestion: given P(X1,é,Xn), can we infer G? 

ÅAnswer: 

ÅImpossible without additional information 

ÅPossible with interventions (subject to philosophical debates re. 

counterfactuals) 

ÅAssuming faithfulness (and suitable assumptions to make 

conditional independence testing feasible), can estimate a 

Markov equivalence class containing G by running 

conditional independence tests (PC, FCI, é).  

    Unfortunately, this is useless for the very simplest graphs (2 

observables). 

     ÅWhat kind of assumptions can help us in the 2-observable case? 

 

Causal Inference from Observational Data (Spirtes, 

Glymour, Scheines, Pearl,é) 
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Restricting the Functional Model 
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X Y ? 

Causal Inference with Additive Noise, 2-Variable 

Case 
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Identifiability Result (Hoyer, Janzing, Mooij, Peters, Schºlkopf, 

2008) 
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Causal Inference Method 
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Experiments 

Relation between altitude (cause) and average temperature (effect) 

of places in Germany 
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Independence-based Regression (Mooij et al., 2009) 



Bernhard Schºlkopf,  December 14, 2011 

Kernel Independence Testing (Gretton et al., 2007) 


