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Extended abstract

The language of epistemic specifications, proposed by Gelfond in 1991 [5], ex-
tends disjunctive logic programs (under the stable model [7] semantics) with
modal constructs called subjective literals that allow checking whether a regu-
lar literal is true in every/some stable model of the program. The definition of
a “satisfactory” semantics for epistemic specifications has proved to be a non-
trivial enterprise, as shown by the list of different attempts proposed in the last
eight years [1, 3, 5, 6, 8, 12–14].

As in other areas with alternative semantic proposals, one may expect that
there exists a core class of epistemic programs in which all semantics agree. The
most trivial of these classes may contain only programs that have no subjec-
tive literals at all. In this sense, [2] says that a semantics satisfy the supra-ASP
property when any program without subjective literals has a unique world view
consisting of all stable models of the program. This property is satisfied by all
the approaches cited before. Going further, one may expect that different seman-
tics agreed on their interpretation of acyclic specifications. Regretfully, this is
not the case. In [2], another property was introduced, called epistemic splitting.
This property is inspired the well-known splitting theorem for standard logic
programs [11] and, informally speaking, states that an epistemic logic program
can be split if its top part only refers to the atoms of the bottom part through
subjective literals. A given semantics satisfies epistemic splitting if it is possible
to get its world views by first obtaining the world views of the bottom and then
using the subjective literals in the top as “queries” on the bottom part previ-
ously obtained. If we assume that supra-ASP and splitting hold, other properties
are immediately derived. For instance, if the use of epistemic operators is strat-
ified, the program has (at most) a unique world view that must be common
to all approaches under that assumption. Similarly, epistemic constraints (those

? This work was partially supported by MINECO, Spain, grant TIC2017-84453-P,
Xunta de Galicia, Spain (GPC ED431B 2019/03 and 2016-2019 ED431G/01,
CITIC). The second author is funded by the Alexander von Humboldt Foundation.



2 Pedro Cabalar, Jorge Fandinno, and Luis Fariñas del Cerro

G91 G11 L15 K15 S17 C19

Supra-ASP X X X X X X
Supra-S5 X X X X X X
Subjective constraint
monotonicity

X X X

Splitting X X
Foundness X

Table 1. Summary of properties in different semantics. By G91 we refer to the seman-
tics of [5, 13, 14] since all agree for the syntax of programs. G11, L15, K15, S17 and
C19 respectively correspond to the semantics in [6, 3, 8, 12, 1], respectively.

only consisting of subjective literals) can be guaranteed to only rule out can-
didate world views. This property was called subjective constraint monotonicity
in [2] and was previously discussed in [9] where it was already noted that most
semantics fail to satisfy it.

To finish with the properties introduced in [2], a semantics is said to sat-
isfy supra-S5 when all its world views correspond to some model in the modal
logic S5. This property is analogous to the fact that every stable model of a
regular logic program is also a model in classical logic and it is satisfied by all
semantics for epistemic specifications.

Table 1 summarises all the properties we discussed here and whether a se-
mantics satisfy it or not. So far, the original semantics from [5] (G91) satisfy all
properties we have mentioned. The feature that made G91 unconvincing, and
motivated most of the alternative semantics, was the generation of self-supported
world views. The rejection of world views of this kind seems natural and was
formalised in [1] as a kind of derivability condition called foundedness, in a very
similar fashion as done with unfounded sets [4] for disjuntive logic programs [10].
While the proposal in [1] satisfies foundedness, surprisingly, none of the previous
semantics satisfy it. Moreover, [1] also happens to satisfy all the other properties
summarised in this report.
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