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Outline of talk
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Commonsense reasoning

1. Informal argument
If a police man says to a taxi driver “Keep close
to that red car!” and the red car speeds, then the
taxi driver can interpret the command given to
him as the command to speed

2. A possible formalization
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= taxi keeps close to red car

� � � = red car speeds,
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 = taxi speeds
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Pragmatic language

1. Assertive formulae
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2. Pure causal formulae
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3. Causal-deontic formulae
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Sequent calculus
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Categorical semantics
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Causal-deontic frame

A causal-deontic frame consists of three categories
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together with three structure-preserving functors
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The basic problem

1. Given a rule such as
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Restriction functor

The functor

� �� � � �� 
 � �� � �

is defined as follows
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Expansion functor

The functor
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is defined as follows
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Summary of results

1. Completeness

A natural transformation

��� � � �� � � � 
 � � � � � � �
that

maps

(a) an object � �

��� of

� �� � � �

to the object

� � � of

� � � � � �

(b) a morphism � �

� � � � 
 � � �

� 	 of

� �� � � �

to the
morphism

� � � � � �

� 
 � � � 	 of

� � � � � �

2. Soundness

A coherence condition on the natural transformation�� � � �� � � � 
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Degenerate models
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Kripke frame

1. Let
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Kripke model

1. A Kripke model
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endowed with a forcing relation
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Causal-deontic algebra

A causal-deontic algebra
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together with three monotone functions
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such that the following conditions are satisfied
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are monoid homomorphisms

2.
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Summary of results (con’t)

1. The logic is sound and complete with respect to the
Kripke semantics

2. A causal-deontic algebra can be recovered from the
downward closed subsets of the set of possible worlds

3. Given an interpretation function
�



�

, the logic is sound
and complete with respect to the algebraic semantics

4. Kripke models provide a degenerate example of the
categorical model
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Future work

1. Coherence condition

2. Non-degenerate models

3. More general construction

4. Indexed categories vs. fibrations
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