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Introduction. Argumentation-based approaches are well suited to provide human-
understandable explanations in various domains. One such domain is causal reasoning,
which is a highly relevant topic in artificial intelligence research. In the following, we
present our web-based tool for argumentation-based causal reasoning.

Theoretical Background. Our tool is built on the argumentation-based causal reason-
ing framework developed by Bengel et al. [1,2], from which we briefly recall the core
concepts. We consider Pearl’s causal models, but restrict our attention to Boolean-valued
variables [3]. A causal model is a triple (U,V,K), where U is a set of background atoms,
V is a set of explainable atoms, and K a set of formulas called Boolean structural equa-
tions. Background atoms represent uncontrollable variables determined outside of the
model. Every explainable atom v is functionally dependent on other atoms of the model.
This dependency is specified by exactly one Boolean structural equation of the form
v <> ¢. Intuitively, this represents the causal mechanism by which v is determined by
the other atoms in the model. We then consider a causal knowledge base A = (K,A) to
consist of a causal model K and a set of assumptions A on the background atoms.

The argumentative aspect of this method relies on a characterisation of reason-
ing with maximal consistent subsets based on the notion of argumentation frameworks
(AFs) [4,5]. We induce arguments from a causal knowledge base A = (K,A) as fol-
lows [5]. An argument is a pair (®, ) where @ C A is a minimal set of assumptions
(called the premises of the argument) that, together with K, consistently entails y (called
the conclusion of the argument). One argument undercuts another if the conclusion of
the former is the negation of one premise of the latter. The set of all arguments A induced
by A, together with undercut as the attack relation R, forms the AF (A,R) induced by
A. A set of arguments E C A is called conflict-free if for all a,b € E we have (a,b) ¢ R.
Furthermore, E is called stable if E is conflict-free and for every a € A\ E there is a
b € E such that (b,a) € R. It then holds that, given some set of literals ® (observation) of
the causal atoms, the knowledge base A entails some conclusion y, written as ® |~, v,
if and only if the conclusion Y is contained in every stable extension of the induced AF.

System Description. We implemented a web-based causal knowledge base editor
which allows the graphical modelling of causal models and performing causal-reasoning
based on the induced AF as outlined above. The editor is available online? and includes
examples as well as a user guide. It provides an interface for creating causal models
which can subsequently be evaluated. For that, the user can define assumptions for the
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Figure 1. Screenshots of the editor showing an example causal model regarding the diagnosis of a viral disease
(left) and the induced AF and its evaluation (right).

background atoms as well as the potential observations. They will then be shown the
valid conclusions, an explanation of the dependencies and can also view sequence-based
explanations of the conclusion arguments [6]. Notably, one can freely switch views be-
tween causal model and the induced AF, which displays the underlying structure of each
induced causal argument. Figure 1 shows an exemplary causal model and the correspond-
ing AF together with the information regarding the evaluation of the causal model.

The causal knowledge base editor has been implemented in JavaScript and the
source code is available online®. The graphical representation and editor for causal mod-
els and AFs has been implemented via the aig-graph-component*, which is an open-
source web component for working with graph representations. The causal reasoning as
well as the construction of argumentation frameworks and their semantics are performed
via TweetyProject [7], a comprehensive collection of Java libraries for logical aspects
of artificial intelligence and knowledge representation.

Future work. We intend to incorporate further ideas for presenting and explaining the
results within the AF. Furthermore, we plan to implement counterfactual reasoning via
the twin model method as described in [1].
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