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According to model-theoretic inferentialism (and despite proof-theoretic
semantics and model-theoretic semantics), both proof-theoretic and model-
theoretic notions play a role in the meaning of logical constants. However,
proof-theoretic notions have a more fundamental role compared to model-
theoretic notions, so that the semantics and its structure are determined by
the proof-theoretic notions. In other words, in proof-theoretic inferentialism,
we follow a method by which we can read the semantics from the proof
theory. This approach is related to the problem of categoricity and Carnap's
non-normal models for proof systems. In this paper we investigate this issue
for two paraconsistent logics, mbC and LP. We show that while multi-
succedent sequent calculi are categorical for mbC, they are not for LP. That
latter has non-normal models. We argue that for the latter we cannot easily
read the semantics from the proof theory, except at the cost of distorting the
notion of logical consequence.
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Extended Abstract

Introduction

There have been two main approaches to explaining the meaning of linguistic expressions: the 'referential’
approach and the 'use-theoretic' approach. In the referential approach the concept of 'reference’ plays a
crucial role, whereas in the use-theoretic approach this role is typically assigned to 'use’ or 'inference'’. There
are good reasons to believe that neither of these two approaches alone can provide a good theory of the
meaning of expressions, since each has its shortcomings. We believe that these two theories can, in a sense,
complement each other. This is despite the fact that the referential and use-theoretic approaches are often
presented as rivals, with acceptance of one implying rejection of the other. The position taken in this paper
is a middle ground, according to which both referential and use-theoretic aspects are involved in the
meaning of expressions. The main problem with the referential view is that reference can sometimes be
indeterminate. We believe, however, that in such cases usage addresses the problem; the role of the 'usage’
or 'inference’ pattern is to eliminate indeterminacy and specify it uniquely.

We are not seeking a theory of meaning for all linguistic expressions; our discussion focuses on the meaning
of logical expressions. Nevertheless, the two approaches mentioned above have also been present in
discussions around the meaning of logical operators. We have the "proof-theoretic” approach to logical
operators, which falls under the category of use-theoretic approaches. On the other hand, we have the
"semantic” or "model-theoretic" approach, which is categorized under referential theories. In the proof-
theoretic approach, the "inferential rules” that exist in proof theory are the meaning of logical operators. In
contrast, in the semantic theory, the meaning of an expression is identified by semantic truth conditions,
which are recursively defined in terms of a set-theoretic structure or a "model.” Concepts such as
"reference,” "truth,” and "validity" are key concepts in the semantic approach. Let us give an example. If
we consider classical logic, someone who supports the model-theoretic theory of logical operators is likely
to say that the meaning of the conjunction operator, for instance, is the function provided by the truth table
of conjunction, which means that this function is, in a sense, the referent of the logical conjunction.
However, if we ask a proponent of the proof-theoretic approach, they are likely to say that the rules for
introduction and elimination of conjunction in a natural deduction system are the meaning of conjunction.
As mentioned above, it is often assumed that the referential and use-theoretic approaches are rivals and
cannot be combined. The same is assumed here regarding the proof-theoretic approach and the semantic
approach. However, a more modest view known as "Model-theoretic Inferentialism™ exists, which Garson
(2013) has developed and expanded. According to this view, both inferential rules and semantical
structures, are involved in the meaning of logical expressions, but inferential rules play a more significant
role, as these rules in proof theory must be able to determine the exact structure of semantics.

Discussion

Carnap (1943) shows that inferential model-theoretic approaches face serious problems. He shows that non-
normal models for classical logic exist: assignments of truth values 0 and 1 to sentences that satisfy all
classical logic inferences, yet these assignments do not adhere to the semantic truth conditions of classical
logic. The existence of non-normal models for a deductive system indicates that semantics cannot be simply
dictated from its syntax or deductive rules.

Nevertheless, various solutions to this problem have been proposed within the framework of classical logic.
One reaction is to strengthen the deductive system. As we mentioned, according to inferential model-
theoretic approaches, a deductive system and its rules must be able to specify the semantics or the reference
of logical operators. If they cannot do so, it is likely because they are not strong enough. Garson (2013:162)
points out that solutions like multi-conclusion calculus can address this issue. Alternatively, Smiley (1996)
uses a “bilateral” framework and accepts a deductive system based on dual assertions.

This issue has only been discussed in relation to classical logic. Here, we turn to non-classical (in particular,
paraconsistent) logics and show that the existing solutions for classical logic are not effective for
paraconsistent logics. Specifically, we examine two logics, LP (Logic of Paradox) and mbC (a basic logic
from the Brazilian tradition). For instance, we show that adopting multi-conclusion calculus solves the issue
for mbC and allows the semantics of this logic to be read off from its syntax. However, the problem is more
difficult for LP. We show that even multi-conclusion calculus leads to a non-normal model for this logic.
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Can there be a stronger deductive system than multi-conclusion systems that does not have non-normal
models? Trafford (2014) shows that n-sided sequent calculus can solve this issue for LP. However, we
argue that adopting n-sided sequent calculus conflicts with the spirit of inferentialism. n-sided sequent
calculus lose their connection to our intuitive and everyday concept of inference. For example, in n-sided
sequents, the distinction between antecedent and consequent is not very clear, whereas we consider these
elements to be crucial in inference. We believe that n-sided sequent calculus involves many semantical
loadings, which is a good reason to consider it an unsuitable proof theory. For example, the very definition
of n-sided sequent refers to the number of truth values, and thus the definition of validity will no longer be
in its conventional form of truth preservation.

Conclusion

Advancing the "Model-Theoretic Inferentialism™ program for non-classical logics faces challenges. We
have shown that existing solutions for classical logic only partially address the problem for some non-
classical logics. Stronger deductive systems like n-sided sequent systems are still not strong enough to
exclude non-normal models for LP. However, it seems that multi-valued logic works successfully for non-
classical logics based on two-valued assignments. For LP, we examined another solution, which was the
use of n-sided sequent systems. This system resolves the categoricity problem for this logic, but whether it
is fundamentally a good deductive system and compatible with the spirit of the "inferentialism” remains a
contentious issue.
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