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Interpreting the predictions of a model is a key component to the study of
each model. This thesis focus on understanding each prediction of an ensemble
of tree. The methods that are studied and compared provide an importance to
each feature that summarizes the dependence of the model on the feature to
correctly predict the outcome.

To the end of understanding the individual predictions of a model, the local
methods defined by Saabas and SHAP are compared with two newly introduced
methods based on the mean decrease in impurity and mean decrease in accuracy
global methods defined by Breiman 2001 [1]. The methods are extensively
studied on several datasets and the effect of the hyperparameters of the ensemble
of trees on the rankings are studied too.

The rankings built by the local methods are compared to ground-truth rank-
ings inferred from the weights of a linear regression problems. The performance
of the methods strongly depends on the model’s parameter. It is shown that
the number of features considered at each split has a strong influence on MDA
and MDI as these two methods extensively use the internal structure of a tree
to infer local rankings. Over all tasks, we observed that SHAP and Saabas
are well correlated. By studying the evolution of the rankings inferred by the
local methods, we observed that MDI and MDA tend to converge to the same
rankings as SHAP and Saabas as the number of feature considered at each split
increases. In this context, methods provide a very similar interpretation on the
prediction of the tree.

In the second part of the thesis, the methods are used to infer local regu-
latory networks and are shown to outperform previous state of the art meth-
ods. Expressions of genes are first generated using the dyngen[2] simulator.
Current state of the art methods are presented: pySCENIC, SSN and LI-
ONESS+Pearson and their results are compared with local methods. Random
forests are trained on the expression of the genes and local interpretation meth-
ods are used to infer the regulatory activity that exists between the genes of each
cells. The MDI method is shown to be very effective despite its computational
simplicity.
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