A 2-categorical analysis of context comprehension
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The problem of modelling the structural rules of type dependency using categories has
motivated the study of several structures, varying in generality, occurrence in nature, and
adherence to the syntax of dependent type theory. One aspect, that involving free variables
and substitution, is neatly dealt with using (possibly refinements of) Grothendieck fibrations.
The other main aspect of type dependency is the possibility of making assumptions as encoded

in the two rules below
I'F A Type ' A Type

FT.Actx TFT'AFvy: A

where the first one (context extension) extends the context I' with the type A, and the second
one (assumption) provides a “generic term” of A in context I'.A. In the first order setting, they
allow us to add assumptions to a context, and to prove what has been assumed, respectively.

We present a purely 2-categorical comparison of the two main categorical accounts of
these two rules: Jacobs’ comprehension categories [Jac99] and Dybjer’s categories with fam-
ilies [Dyb96]. They differ in that the former gives prominence to context extension, and the
latter to assumption. The comparison itself consists of a biequivalence of 2-categories, which
generalises the classical 1-equivalence between the discrete versions of these structures due to
Hofmann [Hof97]. The biequivalence itself is obtained from the (co)Structure-Semantics Ad-
junction [Dub70, Str72]. These results have just been published in TAC [CE24].
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