Preface

This book originates from the desire to summarize some advances in
computational linguistics which have been made during the last two
decades. Computational linguistics, in the sense developed here, is not sim-
ply “natural language processing”, but a way of reflecting the fact that
language is, in many respects, computing. To understand language amounts
to applying algorithms which are not only implemented “in the mind”, but
also given with our whole background as humans living in society, sharing
interaction-based knowledge and endowed with a high-level competence in
handling symbols. This book therefore mixes several approaches coming
from at least three disciplines: linguistics, logic and computer science. If we
adopt the idea that logic is a part of mathematics, that also puts this book
in this field. In many respects, language is concerned with mathematical
structures. This has for instance been emphasized by the mathematician
Jim Lambek who wrote, as early as 1958, a seminal paper entitled “The
Mathematics of Sentence Structure”. Generative grammar also emerged in
the 1950s from mathematical reflections on “What is a language?” This
aspect has been lost in its more recent evolutions where mathematics is
suspected of spurious formalization which brings nothing valuable to the
comprehension of language seen as a mental organ. I think it is a pity, since
even nowadays biologists examine mathematical theories.

To sum up this book, I could say that it starts from the present state of
the art in formal semantics, strongly based on the Fregean paradigm (truth
values and compositionality), and then tries to move smoothly towards
other views which have been developed recently (even if the “meaning as
proof” approach proposed by A. Ranta dates from the early 1990s, and the
game semantics approach from the sixties!).
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viii Meaning, Logic and Ludics

What changes the study of meaning is of course the evolution of logic.
I think that it has not been well taken into account yet, and I hope it is an
originality of this book to try to make this connection clear.

Let us then recall that in the history of logic, research on the conditions
for a theoretical discourse to be coherent and rigorous, mainly initiated by
G. Frege, was followed in the mid-twentieth century by a new approach,
inspired by the computing revolution, focusing on the study of programs
and their transformations. The view, according to which programs could
be seen as the proofs of the statements expressing their correctness, made
logical formalisms valuable objects of study for computer science. Among
such logical frameworks, intuitionistic logic was considered an attractive
system because of its constructiveness, which takes the form of a famous
correspondence between programs and proofs, known as the Curry-Howard
correspondence (Howard, 1980). After this discovery, the possibilities of
extending such a correspondence were explored, and denotational semantics
began to give more attention to the interpretation of proofs than to the
interpretation of formulae.

Around the beginning of the 1990s, it became clear, mainly through
the seminal work of A. Ranta based on Martin-Lof’s type theory, that the
semantics of proofs could provide the foundations for a view on natural
language semantics going beyond the simple truth-conditional approach
usually taken within the Montagovian tradition. Constructive type theory
for instance turned out to be a suitable basis for an account of anaphora
in so-called donkey sentences. Nevertheless, although the view of a sen-
tence meaning as the set of its proofs allows for more fine-grained distinc-
tions than a strict Fregean conception, it remains a static view. Interaction,
which is the key point of dialogue, was still ignored. Pragmatics in type-
theoretical frameworks remains concentrated on the agent’s judgements,
which are viewed as mainly static. The frameworks of linear logic and then
ludics, developed by Jean-Yves Girard, have provided new ways of thinking
about dynamic processes and interaction. In some respects, such an ap-
proach converges with previous game-theoretical views such as Hintikka’s
game-theoretical semantics and Lorenzen’s dialogical logic, although it also
differs from these in many respects.! Game-theoretical semantics (GTS)

IParticularly because the aims of these different frameworks are not identical: Loren-
zen’s dialogical logic was an attempt to show that intuitionistic logic was the most natural
logic; Hintikka’s GTS is also based on a prior: rules but mainly aims at providing a basis
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has helped us to study linguistic phenomena from a game viewpoint, thus
leading to the emergence of a notion of strategic meaning, a notion which
deserves much attention. Nevertheless, from our viewpoint, it lacks a dy-
namical dimension. As is claimed by Hintikka himself, game moves in GTS
must never be seen as sequences of speech acts, but as mere games for
“searching and finding”. For instance, this theory reflects quite well the
mental behaviour of a reader trying to find the reference of some proper
name in a text. We could also say that GTS has mainly an epistemic per-
spective, and does not try to reflect the dynamics of the interpretation
process. Compared to GTS, ludics is neither based on a priori rules, nor
on some evaluation procedure which would lead to putting various weights
on issues. It aims at showing that rules themselves are determined by more
general considerations like symmetry and orthogonality, that is, geometri-
cal considerations, so that it is possible to play with the rules of a game
themselves, something important when confronted with dialogue situations.

The possibility of interpreting the same objects in two ways — as proofs,
and as strategies in a game — is another important point which emerged
with ludics, and allows us to combine the advantages of two approaches cov-
ered by this book: the “meaning as proof” theory and the game semantics
theory.

Much of this book is based on work done within the context of the
PRELUDE project, which ran from 2006 to 2009, with funding from
the French National Agency for Research (ANR). I am indebted to
many contributors to this programme, and especially to Myriam Quatrini
(University of Marseilles), who is the co-author of Chapter 12, on ludics,
and Christian Retoré (University of Bordeaux) who gave me many ideas
and with whom I wrote many papers. And I thank Marie-Renée Fleury
and Samuel Trongon (University of Marseilles), without whom the PRE-
LUDE project would not have been the success that it was. I am also
indebted to Carl Vogel (Trinity College Dublin) for correcting many mis-
takes (though it is of course my own fault if there are still any mistakes
remaining!). Special thanks are also addressed to Aarne Ranta who agreed
to review part of Chapter 11 (but again, the mistakes which remain are
my own fault). I address many thanks to all those who have made my
life as a researcher so happy in this field, for now 25 years, particularly

for analyzing knowledge from this viewpoint; ludics is prior to any set of logical rules
since it aims at providing new foundations for logic itself.
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(in alphabetical order) Anne Abeillé, Michele Abrusci, Nicholas Asher,
Karine Bashung, Gabriel G. Bes, Claire Beyssade, Philippe Blache, Claudia
Casadio, Pierre Casteran, Francis Corblin, Marc Dymetman, Paul Egre,
Christophe Fouqueré, Claire Gardent, Danielle Godard, Philippe de Groote,
Jacques Jayez, Mark Johnson, Jean-Baptiste Joinet, Aravind Joshi, Ruth
Kempson, Francois Lamarche, Pierre Livet, Jean-Marie Marandin, Michael
Moortgat, Richard Moot, Glyn Morrill, Richard Oehrle, Guy Perrier, Pierre
Pica, Carl Pollard, Shahid Rahman, Laurent Roussarie, Helge Riickert,
Sylvain Salvati, Wilhelmijn Vermaat and to my former students Maxime
Amblard, Houda Anoun and Sylvain Pogodalla. I address also my feelings
of admiration to Jean-Yves Girard and my thanks to him for having al-
lowed me to participate in the LIGC workshops that he initiated, where I
met researchers from various fields (biology, computer science, physics. . .)
including Giuseppe Longo, Jean-Louis Giavitto and Thierry Paul. I also
address such feelings to Gérard Huet who brought a deep approach to the
problem of natural language processing as an analyst of Sanskrit.

And T don’t forget my colleagues at the University of Paris 8, who pro-
vided me with the opportunity to work, as a member of the UMR “Struc-
tures Formelles du Langage”, in one of the most dynamic laboratories in
this field in France. Among those not already mentioned, my particular
thanks go to Joaquim Brandao de Carvalho, Brenda Laca, Léa Nash, Hans
Obenauer, Sophie Wauquier and Anne Zribi-Hertz, with whom I have ex-
changed a lot during these last four years. The idea for this book came
from a seminar given at the Ecole Normale Supérieure of Paris within the
framework of the master’s programme “Linguistique Théorique et Descrip-
tive” co-organized by the University of Paris 8 and by the Department of
Cognitive Studies of ENS (DEC). I therefore thank the two co-directors of
this master’s programme, Léa Nash and Dominique Sportiche, who allowed
me to conduct this seminar.
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