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There exists critical application areas in which a naive deployment of modern
AI technology could cause significant damage or harm. Simple pleas towards
“transparency” and “explanation”, due to their “posthoc nature”, are not offer-
ing convincing solutions in such contexts, since they are hardly suited to prevent
disasters in the first place; they could even be seen as invitations for adversial
attacks. It is, however, of societal interest to invest in preventive measures.

We argue for the development of ethico-legal governors to assess, justify
and legitimate options for critical actions of an intelligent artificial agent before
action execution is granted. Such governor technology calls for the provision
of deliberative legal and moral reasoning competencies in intelligent artificial
agents.

Our research therefore focuses on the provision of flexible and expressive
symbolic means to represent and reason with normative theories. To address
this challenge we have developed the LogiKEy formal framework, methodology,
and associated tool support [5, 1]. LogiKEy supports the design and engineering
of ethical reasoners, normative theories and deontic logics in a most flexible
way, and it also provides a fruitful link between different research communities,
including knowledge representation and reasoning in AI, the deduction systems
community and formal ethics. In particular, LogiKEy enables the application
of off-the-shelf interactive [6] and automated [7] theorem proving technology for
classical higher-order logic in ethico-legal reasoning.

In more general terms our goal is to work towards some form of legally and
ethically reasonable machines [4], capable of exchanging rational justifications
for the actions they take. Building up a capacity in such reasonable machines to
engage in value-oriented ethico-legal argumentation is thus a relevant challenge
to address. As a possible solution we currently explore suitable adaptions of
the multilayered LogiKEy framework to not only enable flexible and expressing
non-classical reasoning, but to also take different value systems and preferences
into account [2, 3].

At the PhDs in Logic event we will offer a demo of our recent achievements.
In particular, we will demonstrate how LogiKEy supports the exploration and
modelling of value ontologies and value preference systems in combination with

1



the exploration and application of combinations of expressive non-classical log-
ics. As a prominent, exemplary use case we will demonstrate the formal recon-
struction of prominent legal cases in property law (wild animal court cases).
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