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Classical Reasoning

Classical Knowledge Base
▶ Penguins are birds
▶ Robins are birds
▶ Birds can fly
▶ Birds have wings
▶ Penguins can not fly

Represented as

K = { → , → , → , → , → ¬ }

Deduction
There are no penguins.
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The KLM Framweork

KLM-style Knowledge Base
▶ Penguins are birds
▶ Robins are birds
▶ Birds typically fly
▶ Birds typically have wings
▶ Penguins typically can not fly

Represented as

K = { → , → , |∼ , |∼ , |∼ ¬ }

Observation
Penguins are birds that cannot fly.
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Rational Closure

▶ K = { → , → , |∼ , |∼ , |∼ ¬ }
▶ Query: Do penguins typically have wings? |∼

Base Rank of K

Deduction
K ̸|≈ |∼
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Special Penguins

Extended K
▶ Penguins are birds
▶ Robins are birds
▶ Special penguins are penguins
▶ Birds typically fly
▶ Birds typically have wings
▶ Penguins typically can not fly
▶ Special penguins typically can fly

Represented as

K = { → , → , → , |∼ , |∼ , |∼ ¬ , |∼ }
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Can Special Penguins Typically Fly?

K = { → , → , → , |∼ , |∼ , |∼ ¬ , |∼ }

Query

Query: |∼

Base Rank

Deduction
Special penguins typically fly.
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Why can Special Penguins Typically Fly?

Defeasible Justification
{ |∼ }

Invalid Justification
{ → , → , |∼ }
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Defeasible Justification Tool
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Conclusions & Future work

Conclusion
▶ We present an algorithm that computes justifications for

defeasible entailment using the KLM framework.
▶ Some justifications may support classical entailment but not

defeasible entailment.
▶ We built a software tool that computes justification for defeasible

entailment.

Future work
▶ Build defeasible justification tool for Description Logic
▶ Further investigation in explainable AI
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