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Autonomous agents operating in dynamic environments need a method for
keeping track of their beliefs, updating these as new information is received. But
an agent also carries intentions they are committed to bring about, and these
also need to be updated on the basis of new information or deliberation. While
there is an enormous amount of literature on the former topic of belief revision,
the topic of intention revision received, in comparison, less attention [2,18,9,1,
13,16, 6, 10,4, 15,19, 17].

In [14], we presented the first framework for the joint revision of beliefs and
intentions in stochastic environments. We defined beliefs and intentions in a
probabilistic temporal logic interpreted on Markov Decision Processes (MDPs),
giving the ability to express beliefs about the uncertainty in actions’ outcomes,
as well as complex temporal intentions. Since the paper’s publication, we have
obtained sharper complexity results for the logic’s satisfiability problem: it is
contained in EXPSPACE, and is NEXP-hard. We in fact conjecture that the
precise complexity of the logic is tied in with an open problem of complexity
theory, related to deciding sentences of real arithmetic.

We proposed a set of rationality postulates for revision operators in this
logic. Using these rationality postulates, we also obtained semantic understand-
ing of revision through Katsuno & Mendelzon-style representation theorems [11].
Working with stochastic environments and highly expressive beliefs and inten-
tions about probability and time brings new challenges compared to prior work
in the field, both technical and conceptual. In terms of technical challenges, giv-
ing a representation theorem is complicated by the fact that in general, there
are infinitely many MDPs satisfying certain beliefs, due to the presence of prob-
ability, and that we have no general guarantees on the expressibility of sets of
MDPs. These features are vital to the original theorems of [11]. To overcome
this challenge, we employed results and methods from [5] to still obtain repre-
sentation theorems. But to make our work more practically applicable, we went
further by defining two novel postulates which additionally provide representa-
tion theorems for a specific class of operators that are conceptually simple and
generally computable, properties which are not guaranteed by the results of [5].

In future work, we plan to extend our framework to allow for iterated revision,
ala [3]. We also wish to develop a representation theorem with a modified version
of (I1), which would allow success of revision only given coherent new intentions,
as is also the case in the work of [17]. Such revision could follow the approach as
taken in the consistent AGM revision of [7,8], where revision with inconsistent
statements maintains the original beliefs, or the more nuanced approach of [12],
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in which revision by a formula does not need to immediately entail it, but instead
only increase its plausibility every time it is revised with.
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