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Organization and Sponsors

The workshop is organized by the Research Group for Non-Monotonic Logic and
Formal Argumentation at the Ruhr University of Bochum. The current members of
the research group are:

, AnneMarie Borg

, Christian Straßer

, Dunja Šešelja

, Jesse Heyninck

, Pere Pardo

Further information on the workshop can be found in the following link:

http://homepage.ruhr-uni-bochum.de/defeasible-reasoning/Logic-In-Bochum-III.html

For more information about the group and its members, we refer to our home page:

http://homepages.ruhr-uni-bochum.de/defeasible-reasoning/index.html

The research group is supported by A Sofja Kovalevskaja award, granted to Chris-
tian Straßer in 2014 by the Alexander von Humboldt Foundation, funded by the
German Ministry for Education and Research.
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Workshop Venue

The venue of the workshop is Beckmanns Hof, located on the university campus.
(Warning: there is also a hotel in Bochum called Beckmannshof which is different
from our Beckmanns Hof!)

The workshop will be held in room ‘Tokio’, on the upper floor.

, Getting from Bochum Hauptbahnhof to the Ruhr University of
Bochum: From Bochum Hauptbahnhof (central station) take the U35 to-
wards Bochum Querenburg (Hustadt) and get out at stop “Ruhr Universität”.
(Ticket needed: Preisstufe A, e2,60). On weekdays the subway U35 leaves ev-
ery 5 minutes and reaches the university within 9 minutes.

, Getting from the U-Bahn stop “Ruhr Universität” to Beckmanns
Hof: From the train station of the U35 (“Ruhr Universität”) go up the pedes-
trian bridge, turn right from the exit and walk towards the university. Your
route takes you directly to the building of the university library. Keep walking
till you pass the University library on your right, and continue until you reach
the University “Mensa” building. Pass by the “Mensa” by walking down the
stairs, cross a campus street and a parking lot, and further walk down to the
Beckmanns Hof. (Around 10 min. walk in total.)

The next pages contain maps indicating how to walk from the RUB U-Bahn station
(the blue square with the white ‘U’ at the top of the map) to Beckmanns Hof. The
shortest route follows the dashed line.
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Program

Friday, May 5th 2017 – room ‘Tokio’

9:00 – 9:30 Welcome

9:30 – 10:30 Gabriella Pigozzi (joint work w. Leon van der Torre)

Changing norms: a framework for changing rules

10:30 – 11:00 Coffee Break

11:00 – 11:30 Ilaria Canavotto

A multi-agent dynamic action logic

for negative modes of action

11:30 – 12:00 Roberto Ciuni

A dynamic logic for information-induced deontic deliberation

12:00 – 12:30 Federico L. G. Faroldi

First-order hyperintensional deontic logic

12:30 – 14:00 Lunch break

14:00 – 15:00 Allard Tamminga

Collective obligations and obligations of individuals

15:00 – 15:30 Frederik Van De Putte (joint work w. Igor Sedlar)

Permitted choices in a strategic setting

15:30 – 16:00 Coffee Break

16:00 – 16:30 Mathieu Berlaien

One logic for inductive and abductive reasoning
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Saturday, May 6th 2017 – room ‘Tokio’

9:30 – 10:30 João Marcos

Do not be afraid of the unknown

10:30 – 11:00 Coffee break

11:00 – 11:30 Grigory Olkhovikov

Justification stit logic: semantic alternatives

and new expressive means

11:30 – 12:00 Heinrich Wansing

On modal extensions of FDE

12:00 – 12:30 Sergey Drobyshevich

Four types of modal operators over intuitionistic logic

12:30 – 13:00 Coffee break

13:00 – 14:00 Niko Strobach

Difference – classical and paraconsistent

7



Invited Talks

Changing Norms:
A Framework for Changing Rules 5 May

09:30
Gabriella Pigozzi

(joint work with Leon van der Torre)

Université Paris-Dauphine

In human societies as well as in artificial ones, norms change over time: new
norms can be created to face changes in the society, and old norms can be retracted.
Multiagent systems need mechanisms to model and reason about norm change. In
this talk I will present AGM contraction and revision of rules using input/output
logical theories. We replace propositional formulas in the AGM framework of theory
change by pairs of propositional formulas, representing the rule based character of
theories. In general, results from belief base dynamics can be transferred to rule
base dynamics, but a similar transfer of AGM theory change to rule change turns
out to be much more problematic.

Collective Obligations
and Obligations of Individuals 5 May

14:00
Allard Tamminga

University of Groningen

The individualist claim about collective obligations is that collective obligations
are reducible to the individual obligations of the collective’s members. This the
collectivists deny. We set out to discover who is right by way of a deontic logic
of collective action that models collective actions, abilities, obligations, and their
interrelations. On the basis of our formal analysis, we argue that when assessing
the obligations of an individual agent, we need to distinguish individual obligations
from member obligations. If a collective has a collective obligation to bring about a
particular state of affairs, then it might be that no individual in the collective has
the individual obligation to bring about that state of affairs. What follows from a
collective obligation is that each member of the collective has a member obligation
to help ensure that the collective fulfills its collective obligation. If group members
aim to fulfill such a collective obligation, they must act in such a way that the
composition of their individual actions amounts to a group action that fulfills the
collective obligation. We study a strong sense of joint action in which the members of
a group design and then publicly adopt a group plan that coordinates the individual
actions of the group members. In conclusion, we argue that our formal analysis
supports collectivism.

8



Do not be afraid of the Unknown 6 May
09:30

João Marcos

Federal University of Rio Grande Do Norte

Semantically, if an agent asserts or refutes some sentence it is common to (mis)identify
such attitudes with truth-values. In this talk I will show some advantages of em-
ploying, for representing and reasoning about information, an alternative logical
framework that accommodates distinct cognitive attitudes concerning acceptance
or rejection on the part of an agent. Based on such abstract framework, I will then
introduce a generalized notion of entailment, the so-called B-entailment, having as
one of its own advantages the provision of natural interpretations for non-classical
logical values characterizing ‘the unknown’: some sentence unbeknownst to a given
agent might be a sentence which the agent has reasons to accept and also reasons
to reject; alternatively, the sentence might be unbeknown to the agent if she si-
multaneously has reasons not to accept it and reasons not to reject it. As I will
show, B-entailment and its underlying many-dimensional structure of truth-values
allow for a simple and appealing uniform representation of a variety of notions of
consequence and inferentially many-valued logics based on them.

Difference – classical and paraconsistent 6 May
13:00

Niko Strobach

Westfälische Wilhelms-Universität Münster

In his 2014 book ONE, Graham Priest has proposed a fascinating dialetheist
theory of identity and part-whole-relations. In my talk, I will try to indirectly as-
sess Priest’s proposal by addressing primitive difference instead of identity. Classical
predicate logic with primitive difference (including the natural principle of the dis-
cernibility of differents) is easily established. However, it allows for a change of
perspective that might be of some ontological importance, in particular if extended
to a view on Priest’s gluon theory. Metaphysics aside, paraconsistent difference has
a surprising property: It resembles classical difference more closely than paraconsis-
tent identity resembles classical identity.
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Contributed Talks: Deontic Logic

A Multi-Agent Dynamic Action Logic for
Negative Modes of Action 5 May

11:00
Ilaria Canavotto

Institute for Logic, Language and Computation
University of Amsterdam

Currently available systems of action deontic logic [2, 3, 7, 8, 9] are not designed
to model procedures to assess the conduct of an agent which take into account
the intentions of the agent and the circumstances in which she is acting. As a
consequence, from the point of view of these systems, the conduct of the agent
can only be assessed from a highly abstract perspective. Besides leading to well-
known paradoxical consequences (as recently argued for example by [4]), the failure
to represent these factors also makes these systems inadequate to account in an
interesting way for central deontic notions essentially involving the responsibility
of the agent, such as the notions of omitting, preventing, abstaining and disabling.
These notions are of special importance because they lie at the heart of the study
of what should count as culpable not doing. The aim of this paper is to advance a
new proposal to overcome this drawback.

In more details, I introduce a preliminary multi-agent action logic, AL, in which
it is possible to distinguish actions that are objectively possible for an agent, i.e.
there are no objective impediments for the agent to perform them in the current
circumstances, and actions that, besides being objectively possible, are also compat-
ible with the setting or intentions of the agent. After presenting the semantics and
axiomatization of AL, I make the system dynamic, in the sense in which systems
of public announcement and dynamic epistemic logic are dynamic [10]. In fact, I
assume that, at any possible world, each agent can change her setting, thus inducing
an update of the set of actions compatible with her setting, where the update of
each of these sets of actions corresponds to an update in the original model. This
allows me to model update procedures determining which actions the agent still
contemplates, once she has set herself to engage in a certain new conduct. Here, I
characterize the procedures of the agent’s setting herself (i) to omit an action, (ii)
to prevent another agent from doing an action, (iii) to abstain from an action, and
(iv) to disable another agent from doing an action.1

In a nutshell, letting x and y be agents and α be an action, in the language
these procedures correspond to the dynamic operators [Oα

x ]φ, [Pα
x,y]φ, [Aαx ]φ, and

[Dα
x,y]φ. These have three distinctive features. First, they correspond to an arrow

update, i.e. to an elimination, from the original model, of arrows but not of worlds
(see, for instance, [1, 5, 6]). Second, they work locally, i.e. they correspond to
procedures that output different models when executed at different worlds. Finally,
while the operators [Oα

x ] and [Pα
x,y]φ are short-range in the sense that they correspond

1I take the notions of omitting, preventing, abstaining and disabling from von Wright [11].
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to a change in the model affecting transitions from the current world only in the
first step, the operators [Aαx ]φ and [Dα

x,y]φ are long-range in the sense that they
correspond to a change in the model affecting transitions from the current world
in all possible future steps. I show, firstly, that by extending AL with either one
of these dynamic operators, it is possible to obtain a sound and complete dynamic
system and, secondly, that, in virtue of several desirable features they have, the
obtained dynamic systems seem in fact to constitute a promising starting point for
a systematic investigation of culpable not doing.

References

[1] Aucher, G., P. Balbiani, L. Fariñas del Cerro, and Herzig, A. (2009). Global and
Local Graph Modifiers. In Areces, C. and Demri, S. (eds.), Methods for Modalities
2007 (pp. 293–307), vol. 231 of Electronic Notes in Theoretical Computer Science.

[2] Broersen, J., (2003). Modal Action Logics for Reasoning about Reactive Systems.
Ph.D. thesis, University of Amsterdam.

[3] Castro, P.F. and Maibaum, T. 2009. Deontic Action Logic, Atomic Boolean
Algebra and Fault Tolerance. Journal of Applied Logic, 7 (4), pp. 441-466.

[4] Giordani, A., and Canavotto, I. 2016. Basic Action Deontic Logic. In Roy, O.,
Allard, T. and Malte, W. (eds.), Deontic Logic and Normative Systems, College
Publications, pp. 80-92.

[5] Girard, P., Seligman, J. and Liu, F. (2012). General Dynamic Dynamic Logic. In
Bolander, T., Braner, T., Ghilardi, S. and Moss, L.S. (eds.), Advances in Modal
Logic (vol. 8, pp. 239–260), Copenhagen, Denmark: College Publications.

[6] Kooi, B., and Renne, B. (2011). Arrow Update Logic. Review of Symbolic Logic,
4 (4), pp. 536–559.

[7] Meyer, J-J. Ch. (1988). A Different Approach to Deontic Logic: Deontic Logic
Viewed as a Variant of Dynamic Logic. Notre Dame Journal of Formal Logic, 29,
pp. 109-136.

[8] Segerberg, K. (1982). A Deontic Logic of Action. Studia Logica, 41 (2/3), pp.
269-282.

[9] Trypuz, R., and Kulicki, P. (2015). On Deontic Action Logics Based on Boolean
Algebra. Journal of Logic and Computation, 25 (5), pp. 1241-1260.

[10] van Benthem, J. (2011). Logical Dynamics of Information and Interaction.
Cambridge University Press.

[11] von Wright, G.H. (1963). Norm and Action: A Logical Inquiry. London: Rout-
ledge & Kegan Paul.
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A Dynamic Logic for Information-induced
Deliberation 5 May

11:30
Roberto Ciuni

Department FISPPA, Section of Philosophy
University of Padova

In this paper, we model the behavior of an epistemic agent that faces a de-
liberation against a background of oughts, beliefs and information. We do this by
introducing a dynamic epistemic logic where ought operators are defined and release
of information makes beliefs and oughts co-vary. The static part of the logic com-
bines dyadic operators for conditional beliefs and oughts that are interpreted over
two distinct preorders. The dynamic part of the logic introduces concurrent upgrade
operators, which are interpreted on operations that change the two preorders in the
same way, thus generating the covariation of beliefs and oughts. The effect of the
covariation is that, after receiving new information, the agent will change both her
beliefs and her oughts accordingly, and in deliberating, she will pick up the best
states among those she takes to be the most plausible.

Recent works on deontic notions and preferences [1, 2, 3] have highlighted that
deliberation about what ought to be the case or to be done depends on the in-
formation available to the agents. However, these works discuss the case where
information comes from an infallible source, to the effect that the agent increases
her knowledge. In real situations, confining ourselves to these cases proves limiting.
In particular, we often deliberate on the ground of what we believe, simply, and if we
come to change our beliefs, our deliberation changes accordingly. Take the following
example:

Stolen Wallet. Bob has his wallet stolen. He believes that Jones did not steal

it, and he knows that Jones ought to be punished if and only if he stole the

wallet. Hence, Bob believes Jones ought not to be punished. Ann, whom Bob

trusts much, tells Bob that Jones stole his wallet. Bob comes to believe that

Jones stole the wallet, and, consequently, he comes to the conclusion that

Jones ought to be punished.

In this scenario, the agent assesses what ought to be the case on the ground of a
prior set of (conditional) oughts and her beliefs on what is the case. The same mech-
anism is at stake in any deliberation scenario. Also, the example comes with static
and dynamic parts. The static part details what Bob believes and what (he knows)
ought to be the case. This includes conditional oughts, which provide an instruction
on what option turns best in given circumstances. The dynamic part details how
received information (from a highly trusted source) changes Bob’s beliefs on how
things are and his deliberation on what ought to be the case. In particular, after
Ann’s announcement, the beliefs and oughts defined in the static part co-vary : Bob
comes to assume that what is best must come along with the situation that he now
believes—hence, he comes to believe that Jones ought to be punished.
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In this paper, we combine maximality-based semantics for beliefs in the style of
[4, 5, 6] and oughts in the style of [7, 8, 9] in order to model the statics of single-agent
deliberations scenarios. These semantics interpret conditional belief operators Bψ
on a plausibility preorder [4, 5, 6] and conditional ought operators Oψ on a betterness
preorder [7, 8, 9]. In order to express the dynamics of such scenarios, we extend the
framework of DEL (Dynamic Epistemic Logic) [10, 5, 11, 12] by defining concurrent
upgrade operations that change the plausibility and betterness preorder at once. Ide-
ally, these operations capture the effect of information release on the oughts in the
system and the beliefs of the agent. The distinctive mark of the new operations is
a Principle of Belief-Ought Covariation, which states that a successful information
release � φ promotes φ-states to best and most plausible states at once. Notice
that current logics in the DEL tradition cannot capture thid covariation, since their
upgrades operation intervene either on a plausibility relation for beliefs [4, 5], or on
a betterness relation for oughts [13].

The paper proceeds as follows. Section 1 introduces the logic of plausibility-
betterness models and the static language that we need in order to reason about
deliberation. Section 2 introduces concurrent upgrades and explains their distinctive
features and relations with existing upgrades operation from the DEL tradition.
Section 3 presents Hilbert-style axiom systems for the two logics, which are easily
proved sound and complete on the ground of established results in conditional and
dynamic logics. Section 4 applies our framework to the motivating example above.
Finally, Section 5 discusses a possible extension.
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Springer, Berlin (2007)
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First-Order Hyperintensional Deontic Logic 5 May
12:00

Federico L. G. Faroldi

University of Milan

We sketch a first-order system of hyperintensional deontic logic based on the
propositional systems of [1] and [2].

We define a context as hyperintensional when substitution of logical equivalents
in the scope of that context fails.

A hyperintensional approach is useful to give a fine-grained analysis of deontic
modalities, and to provide solutions to well-known puzzles and paradoxes of standard
deontic logic, such as Ross’s paradox, the Gentle Murderer, the free-choice effects
etc.

The background theory is a suitably modified version of Angell’s analytic equiv-
alence ([3, 4]) with an expanded version of Kit Fine’s exact truthmaker semantics
([5])

Following some ideas developed in ([6, 3.5.1]), which proposes to consider a prop-
erty to be a pair of functions assigning to objects a set of states exactly realizing
(precluding) the exemplification of that property, we propose a first-order hyperin-
tensional deontic logic.

Several ideas on how to interpret the clauses for quantifiers are then taken into
account and discussed, especially the idea proposed by [5] of considering universal
quantification as picking out arbitrary objects in the domain, which seems most
suitable to account for certain features of normative reasoning.

We consider whether the de dicto/de re distinction is meaningful for deontic
contexts and whether it can be recovered in our semantics.

In the end we revisit a couple of traditional puzzles and paradoxes, such as the
Good Samaritan, in light of our approach.
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Permitted Choices in a Strategic Setting 5 May
15:00

Frederik Van De Putte (joint work with Igor Sedlar)

Centre for Logic and Philosophy of Science – Ghent University

The aim of this talk is to study the notion of permission from a strategic per-
spective. This means that we are trying to understand when it is permitted for
a certain agent i to do something in a given situation, given the abilities of other
agents in that same situation. We explicate this question using a generalized version
of STIT logic [1, 2].

In order to define the notion of a permissible choice, we start from the familiar
distinction between permissible and impermissible worlds. We want to account for
basic intuitions such as the following:

• If a given choice is guaranteed to lead to a state of affairs that is impermissible,
then that choice is also impermissible

• If a given choice is guaranteed to lead to a state of affairs that is permissible,
then that choice is also permissible

The main difficulty is to determine the permissibility of choices that do not fall into
these two borderline categories. We argue that it is crucial to take into account not
only the choices of the agent in question, but also the potential choices the other
agents can make. In particular, permissibility of a given choice should be defined
relative to the choices of other agents that are in themselves also permissible. As
we will argue, the circularity in this phrase can be circumvented, by distinguishing
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various notions of permissibility. Next, we show how the resulting notion of per-
mission can be formalized within the STIT logic presented. Finally, we establish
interesting links between permissions for individuals and permissions for the group
these individuals form, on the basis of this formalization.

References
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Contributed Talks: Varied Topics

One logic for inductive and abductive reasoning 5 May
16:00

Mathieu Beirlaen

Ruhr-Universität Bochum

A first-order logic for ampliative reasoning is outlined which fruitfully combines
the defeasible inference patterns of inductive generalization and factual abduction.
The pattern of inductive generalization is that by which we arrive at a universally
quantified formula given a set of singular data. In factual abduction, we use univer-
sally quantified conditionals to reason from the consequent, the “explanandum”, to
the antecedent, the “explanans”. It is shown how these patterns can be combined
in such a way that inductively inferred generalizations can be used as premises in
abductive inferences, and that conclusions of abductive inferences in turn can be
used to inductively infer new generalizations. This process is formally explicated in
terms of an adaptive preferential model semantics.

Justification stit logic: semantic alternatives and
new expressive means 6 May

11:00
Grigory Olkhovikov

Ruhr-Universität Bochum

I will consider the alternative semantics for proving activity operators within the
framework of justification stit logic, and also will look into the possibilities of (at
least partial) reduction of proving activity operators to different a set of simpler and
more transparent modalities.

On modal extensions of FDE 6 May
11:30

Heinrich Wansing

Ruhr-Universität Bochum

I will present four paraconsistent modal logics, with a focus on a hitherto unno-
ticed modal extension of first-degree entailment logic due to Sergei Odintsov. This
Fischer Servi-style modal logic, BKFS, is defined as the set of all modal formulas
valid under a modified standard translation into first-order FDE. An axiomatization
of BKFS is presented, and its realtion to modal bilattice logic is pointed out.
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Four types of modal operators over intuitionistic
logic 6 May

12:00
Sergey Drobyshevich

Sobolev Institute of Mathematics and Novosibirsk State University

The work belongs to the field of intuitionistic modal logic. There are many
different approaches to intuitionistic modal logic in the literature, which arise from
the different properties one might want to preserve while passing from the classical
non-modal base to the intuitionistic one. One of these is an approach by K. Došen
and M. Božić, which involves defining four separate systems each of which deals
with one of modal operators: necessity, possibility, un-necessity and impossibility.
The motivation behind this approach lies in the fact that, unlike over classical logic,
over intuitionistic logic these four types of modal operators cannot be reduced to
one another. Over classical logic every one of these can be defined through any
other, using compositions of the form ¬δ, δ¬ and ¬δ¬, where δ is one of four modal
operators and ¬ is the classical negation.

The question is then, how these twelve compositions behave over intuitionistic
logic (with intuitionistic negation in place of classical negation). It turns out that
five of them yield operators of the same type as over classical logic and for these five
we obtain theirs axiomatizations. We also find out that there exists the smallest
superintuitionistic logic, over which all twelve compositions yield expected modality
types — this system is KC, a system which can be characterized as the smallest
superintuitionistic logic which satisfies all De Morgan laws. Somewhere along the
way we also point out some more obscure connections between un-necessity and
necessity.

We then come to investigate modality hybrids: a modality that combines prop-
erties of impossibility and un-necessity and a modality that combines properties of
necessity and possibility. The former appeared in the literature in the form of nega-
tion of Heyting-Ockham logic N∗ [2]. We investigate some properties of N∗ such as
finite model property, decidability and constructive properties. We also show that
double negation operator in N∗ is exactly the positive modality, which combines
properties of necessity and possibility.

References
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