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Application 1: Economics
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Application 2: Bioinformatics
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X is the cause of Y
if the past values of X are helpful in predicting 

the future values of Y

Granger causality [Granger1969]
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Distance (MMD)
(maximum mean discrepancy 

[Gretton+; NIPS2007])
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River RunoffRadiation Internet Sun Spots
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e.g., River Runoff
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• Conditional Granger causality [Geweke JASA1984]:
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Yeast cell cycle gene expression data
[Spellman+ 1998]

14 variables (genes) 
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