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Abstract. We study weak permissions in criminal trials, which require judicial
determination due to the absence of explicit prohibitions. We thus sketch a dialogue
game to address this issue, analyzing argumentative dynamics with common and
private knowledge. By applying various argumentation semantics, we clarify the
procedural implications for weak permissions.
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Weak permissions, often seen as the dual of obligations (P𝑎 ≡ ¬O¬𝑎) [1,15,14],
hold operational significance in legal contexts, especially criminal trials [11]. They arise
not from explicit prohibitions, but from the legal system’s allowance for actions, making
them inferred rather than stated. Our idea is that analyzing weak permission within the
dynamics of a criminal trial must be founded on the understanding that it is the judge’s
responsibility to determine whether an action is weakly permitted [2]. This responsibility
arises precisely because what is deemed weakly permitted is not clearly established by
the criminal code nor by any precedent in criminal case law.

In [8] it was argued that court proceedings exemplify the so-called argument games
with incomplete information, i.e., dialogueswhere the structure of the game is not common
knowledge among the players. The concept has been later formally and computationally
investigated [9,6] and extended to also model legislative dialogues [10,12]. Dialogues
with incomplete information are typical in the criminal proceedings, where a prosecution
and defendant do not not know what arguments her opponent will employ. A dialogue
gameD is initiated by the prosecution (Pr), who has the burden of proving the defendant
(Def)’s guilt, and thisClaimmust be established beyond a reasonable doubt. The dialogue
involves an alternating sequence of interactions (called turns) between Pr and Def: Pr
attempts to assess the validity ofClaim, whereasDef has the burden of proof on defeating
it. Each participant has a private knowledge regarding some rules of the knowledge base
(the theory). Other rules, along with all the facts, represent the common knowledge of
both participants. By putting forward a private argument during a step of the game, the
agent increases the common knowledge.

Pr’sClaimPr typically consists in two sets of statements: a setClaim𝐹 = {𝑎1, . . . , 𝑎𝑛}
of evidential claims (such as “Def did 𝑏”) and a set ClaimO = {O∼𝑎1, . . . ,O∼𝑎𝑛} of
deontic claims (such as “𝑏 is prohibited by the criminal code”). In a similar way, we have
two different types of rules: evidential rules, having the form 𝑟 : 𝑎1, . . . , 𝑎𝑛 ⇒ 𝑏, and
deontic rules having the form 𝑠 : 𝑎1, . . . , 𝑎𝑛 ⇒O 𝑏: if 𝑟 is applicable then we can derive
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that 𝑏 is the case, if 𝑠 is applicable then we can prove that 𝑏 is obligatory. The set 𝑅 of all
evidential and deontic rules, which are used to build arguments, is partitioned into three
subsets: a set 𝑅Com known by both players and two subsets 𝑅Pr and 𝑅Def corresponding,
respectively, to Pr’s and Def’s private knowledge.

Consider a setting where 𝐹 = {𝑎, 𝑑, 𝑓 , 𝑔} is the common knowledge of indisputable
facts, 𝑅Com = ∅, and the players have in D the following rules:

𝑅Pr = {𝑟1 : 𝑎 ⇒ 𝑏, 𝑟2 : 𝑑 ⇒ 𝑐, 𝑟3 : 𝑐 ⇒ 𝑏, 𝑟4 : 𝑔 ⇒O ∼𝑏}

𝑅Def = {𝑟4 : 𝑐 ⇒ 𝑒, 𝑟5 : 𝑒, 𝑓 ⇒ ¬𝑏, 𝑟6 : 𝑐 ⇒O ∼𝑏}.

If Pr’s claim is ClaimPr = 〈Claim𝐹 = {𝑏},ClaimO = {O∼𝑏}〉 and Pr plays {𝑟1 :
𝑎 ⇒ 𝑏, 𝑟4 : 𝑔 ⇒O ∼𝑏}, then Pr wins the game. If Pr plays {𝑟2 : 𝑑 ⇒ 𝑐, 𝑟3 : 𝑐 ⇒

𝑏, 𝑟4 : 𝑔 ⇒O ∼𝑏} (or even 𝑅Pr), this allows Def to succeed. Here, a minimal subset of
𝑅Pr is successful.

This discussion suggests how weak permissions obtain in criminal trials:

Intuition 1. Let D be a dialogue where Pr’s claim against Def consists in the sets
Claim𝐹 = {𝑎1, . . . , 𝑎𝑛} and ClaimO = {O∼𝑎1, . . . ,O∼𝑎𝑛}. If Pr succeeds in D, each
𝑎𝑘 , 1 ≤ 𝑘 ≤ 𝑛, is not weakly permitted; if Def succeeds in D each 𝑎𝑘 is weakly permitted.

In common-law systems, various evidential proof standards are distinguished (in
order of strength) [4,3]: scintilla of evidence, preponderance of evidence, clear and
convincing evidence, beyond reasonable doubt, and dialectical validity. [5] reconstructed
these standards in Defeasible Logic by proof-theoretically distinguishing several types of
conclusions that can be obtained a theory 𝐷. More precisely, ±#𝑙 means that 𝑙 is provable
(resp. not provable) in 𝐷 where # ∈ {𝜕, 𝛿, 𝜎, 𝜎−}, with the following correspondences,
among others: (a) 𝜕 for preponderance of evidence (standard skeptical argumentation
semantics for DL); (b) 𝛿 for beyond reasonable doubt (grounded semantics); (c) 𝜎 for
substantial evidence (a variant of credulous semantics); (d) 𝜎− for scintilla of evidence
(a weaker variant of credulous semantics). The relative strenght of proof standards is as
follows: +𝛿 → +𝜕 → +𝜎 → +𝜎− and −𝜎− → −𝜎 → −𝜕 → −𝛿.

Moving to dialogues with evidential and deontic rules, we have to resort to Defeasible
Deontic Logic [13,11]. Since we have two consequence relations, we duplicate the types
of conclusions. For example, +𝛿O𝑙 means that 𝑙 is provable (grounded semantics) with
modeO, i.e., as an obligation, while −𝛿O¬𝑙 allows for proving that 𝑙 is weakly permitted.
Under these assumptions, we can define the following notions.

Definition 1. If 𝐷 is a theory and # ∈ {𝛿, 𝜕}, then 𝑙 is #-weakly permitted iff 𝐷 � −#O∼𝑙.

Definition 2. Let D be dialogue where ClaimO = {O∼𝑙1, . . . ,O∼𝑙𝑛} and # ∈ {𝛿, 𝜕}.
Any literal 𝑙𝑘 , 1 ≤ 𝑘 ≤ 𝑛, is #-weakly permitted in D iff (a) D terminates at turn 𝑖; (b)
𝐷𝑖−1 � −#O∼𝑙𝑘 .

Notice that weak permissions cannot be characterized for all standard of proofs.
Indeed, Proposition 3 of [7] establishes a fundamental distinction in how sceptical and
credulous standards affect the interpretation of permissions. Specifically, it underscores
the impossibility of simultaneously having a proof for both O𝑙 and O¬𝑙 only in sceptical
frameworks. The result does not hold for # ∈ {𝜎, 𝜎−}: 𝐷 � +#O𝑙 and 𝐷 � +#O∼𝑙 may
both obtain with 𝜎 and 𝜎− , because these are credulous standards, hence they allow
for arguments supporting both O𝑙 and O∼𝑙, reflecting hard difficulties to describe weak
permissions in credulous deontic reasoning and in more permissive logical scenarios
often found in complex legal disputes.

G. Governatori and A. Rotolo / A Logical Framework for Weak Permissions in Criminal Procedure 373



References
[1] Carlos E. Alchourrón and Eugenio Bulygin. Permission and permissive norms. In W. Krawietz et al.,

editor, Theorie der Normen. Duncker & Humblot, 1984.
[2] Andrew Ashworth and Jeremy Horder. Principles of Criminal Law. Oxford University Press, Oxford,

2013.
[3] Gerhard Brewka and Thomas F. Gordon. Carneades and abstract dialectical frameworks: A reconstruc-

tion. In Computational Models of Argument. Proceedings of COMMA 2010, pages 3–12. IOS Press,
2010.

[4] Thomas F. Gordon and Douglas Walton. Proof burdens and standards. In I. Rahwan and G. Simari,
editors, Argumentation in Artificial Intelligence, pages 239–260. Springer, Berlin, 2009.

[5] Guido Governatori. On the relationship between carneades and defeasible logic. In Kevin D. Ashley
and Tom M. van Engers, editors, The 13th International Conference on Artificial Intelligence and Law,
Proceedings of the Conference, June 6-10, 2011, Pittsburgh, PA, USA, pages 31–40. ACM, 2011.

[6] Guido Governatori, Michael J. Maher, Francesco Olivieri, Antonino Rotolo, and Simone Scannapieco.
Strategic argumentation under grounded semantics is NP-complete. In Nils Bulling, editor, Multi-Agent
Systems - 12th European Conference, EUMAS 2014, Prague, Czech Republic, December 18-19, 2014,
Revised Selected Papers, volume 8953 of Lecture Notes in Computer Science, pages 379–387. Springer,
2014.

[7] Guido Governatori, Francesco Olivieri, Antonino Rotolo, and Simone Scannapieco. Computing strong
and weak permissions in defeasible logic. Journal of Philosophical Logic, 42(6):799–829, 2013.

[8] GuidoGovernatori, FrancescoOlivieri, AntoninoRotolo, Simone Scannapieco, andGiovanni Sartor. Two
faces of strategic argumentation in the law. In Rinke Hoekstra, editor, Legal Knowledge and Information
Systems - JURIX 2014: The Twenty-Seventh Annual Conference, Jagiellonian University, Krakow, Poland,
10-12 December 2014, volume 271 of Frontiers in Artificial Intelligence and Applications, pages 81–90.
IOS Press, 2014.

[9] Guido Governatori, Francesco Olivieri, Simone Scannapieco, Antonino Rotolo, and Matteo Cristani.
Strategic argumentation is NP-complete. In Torsten Schaub, Gerhard Friedrich, and Barry O’Sullivan,
editors, ECAI 2014 - 21st European Conference on Artificial Intelligence, 18-22 August 2014, Prague,
Czech Republic - Including Prestigious Applications of Intelligent Systems (PAIS 2014), volume 263 of
Frontiers in Artificial Intelligence and Applications, pages 399–404. IOS Press, 2014.

[10] Guido Governatori and Antonino Rotolo. Legislative dialogues with incomplete information. In Michal
Araszkiewicz and Vı́ctor Rodrı́guez-Doncel, editors, Legal Knowledge and Information Systems - JURIX
2019: The Thirty-second Annual Conference, Madrid, Spain, December 11-13, 2019, volume 322 of
Frontiers in Artificial Intelligence and Applications, pages 93–102. IOS Press, 2019.

[11] Guido Governatori and Antonino Rotolo. Deontic ambiguities in legal reasoning. In Matthias Grabmair,
Francisco Andrade, and Paulo Novais, editors, Proceedings of the Nineteenth International Conference
on Artificial Intelligence and Law, ICAIL 2023, Braga, Portugal, June 19-23, 2023, pages 91–100. ACM,
2023.

[12] Guido Governatori, Antonino Rotolo, Régis Riveret, and Serena Villata. Modelling dialogues for optimal
legislation. In Proceedings of the Seventeenth International Conference on Artificial Intelligence and
Law, ICAIL 2019, Montreal, QC, Canada, June 17-21, 2019, pages 229–233. ACM, 2019.

[13] Guido Governatori, Antonino Rotolo, and Giovanni Sartor. Logic and the law: Philosophical foundations,
deontics, and defeasible reasoning. In Dov M. Gabbay, John Horty, Xavier Parent, Ron van der Meyden,
and Leon van der Torre, editors, Handbook of Deontic Logic and Normative Reasoning, volume 2, pages
655–760. College Publications, 2021.

[14] DavidMakinson and LeendertW. N. van der Torre. Permission from an input/output perspective. Journal
of Philosophical Logic, 32(4):391–416, 2003.

[15] G.H. von Wright. Norm and action: A logical inquiry. Routledge and Kegan Paul, 1963.

G. Governatori and A. Rotolo / A Logical Framework for Weak Permissions in Criminal Procedure374


