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»Extracting and Formalizing Ethical Properties for Al Applications”

With the increasing spread of artificial intelligence (Al) applications comes a rising demand for
assurances and safety guarantees, as well as ethical behaviour. While there exist ethical guidelines for
Al systems, they are often too broad and hardly applicable. The high complexity of ethics necessitates
precise domain and application-specific rules. To this end, this bachelor thesis surveys how ethical Al
behaviour can be formalised and aims to provide a first step towards theoretical morals and
practically applicable ethical properties for Al applications. Simultaneously, it seeks to explore the
feasibility of automatically verifying these properties by analysing when and how this is possible using
neural network (NN) formal verification. Therefore, we conduct a selective literature review
identifying existing domain-specific ideas on desirable ethical properties. From these implicit
requirements, we extract explicit ethical rules and formalise them in First-Order Logic (FOL). Our work
focuses on four properties drawn from the domains of autonomous vehicles, natural language
processing (NLP), and recommender systems, respectively, serving as illustrative examples of how to
formulate ethical behaviour mathematically.
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