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Context The decision what is a “cause” and what is an “effect” is generally made taking into
account several principles based on moral aspects, background knowledge about normal cases to
identify deviations, subject matter and importance. All these premises may not be found in observed
data, making them insufficient (Pearl, 2000 ). In real-life applications, we are often challenged to
infer what is a cause and what is an effect from static non-temporal data.

Objectives The 3off2 is a recently developed algorithm (Affeldt et al., 2016 ) which merges the
principles of constraint-based and score-based approaches to reconstruct the causal graphical model
from data. MIIC (Multivariate Information based Inductive Causation Sella, 2018 ), its extension,
disentangles direct from indirect effects amongst correlated variables, including cause-effect relation-
ships and the effect of unobserved latent causes.

In this project, we would like to go further, and to propose an efficient generalisation of the
3off2 and the MIIC methods for complex data. There are several challenges to tackle: identifica-
tion of latent (hidden, non-observed) variables and their characterisation (e.g., identification of their
domain size), reconstruction of networks taking the underlying communities (or clusters) into con-
sideration. Another research avenue is to propose a causal inference method based on the Choquet
integral (Kojadinovic, 2004 ).

Background Master in Computer Science/Statistics/Mathematics/Bioinformatics. The student
will test the existing methods, develop and implement novel approaches. Knowledge of a program-
ming language (Python) is required.

Supervision The student will be supervised by Pierre-Henri Wuillemin (LIP6, SU), Nataliya
Sokolovska (NutriOmics, SU).
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