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Abstract
In this talk I will present two recent examples of my research on explainability problems over machine
learning (ML) models. In rough terms, these explainability problems deal with specific queries
one poses over a ML model in order to obtain meaningful justifications for their results. Both of
the examples I will present deal with “local” and “post-hoc” explainability queries. Here “local”
means that we intend to explain the output of the ML model for a particular input, while “post-hoc”
refers to the fact that the explanation is obtained after the model is trained. In the process I will
also establish connections with problems studied in data management. This with the intention of
suggesting new possibilities for cross-fertilization between the area and ML.

The first example I will present refers to computing explanations with scores based on Shapley
values, in particular with the recently proposed, and already influential, SHAP-score. This score
provides a measure of how different features in the input contribute to the output of the ML model.
We provide a detailed analysis of the complexity of this problem for different classes of Boolean
circuits. In particular, we show that the problem of computing SHAP-scores is tractable as long as
the circuit is deterministic and decomposable, but becomes computationally hard if any of these
restrictions is lifted. The tractability part of this result provides a generalization of a recent result
stating that, for Boolean hierarchical conjunctive queries, the Shapley-value of the contribution of a
tuple in the database to the final result can be computed in polynomial time.

The second example I will present refers to the comparison of different ML models in terms of
important families of (local and post-hoc) explainability queries. For the models, I will consider multi-
layer perceptrons and binary decision diagrams. The main object of study will be the computational
complexity of the aforementioned queries over such models. The obtained results will show an
interesting theoretical counterpart to wisdom’s claims on interpretability. This work also suggests
the need for developing query languages that support the process of retrieving explanations from
ML models, and also for obtaining general tractability results for such languages over specific classes
of models.
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