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Abstract In this chapter, we describe how to generate not only interpretable but also self-explaining fuzzy systems. Such
systems are expected to manage information granules naturally as humans do. We take as starting point the
Fuzzy Unordered Rule Induction Algorithm (FURIA for short) which produces a good interpretability-accuracy
trade-off. FURIA rules have local semantics and manage information granules without linguistic
interpretability.With the aim of making FURIA rules self-explaining, we have created a linguistic layer which
endows FURIA with global semantics and linguistic interpretability. Explainable FURIA rules provide users with
evidence-based (factual) and counterfactual explanations for single classifications. Factual explanations answer
the question why a particular class is selected in terms of the given observations. In addition, counterfactual
explanations pay attention to why the rest of classes are not selected. Thus, endowing FURIA rules with the
capability to generate a combination of both factual and counterfactual explanations is likely to make them
more trustworthy. We illustrate how to build self-explaining FURIA classifiers in two practical use cases
regarding beer style classification and vehicle classification. Experimental results are encouraging. The
generated classifiers exhibit accuracy comparable to a black-box classifier such as Random Forest. Moreover,
their explainability is comparable to that provided by white-box classifiers designed with the Highly
Interpretable Linguistic Knowledge fuzzy modeling methodology (HILK for short) in terms of explainability.
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