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Preface

Semantic Spaces at the Intersection of NLP, Physics, and Cognitive Science (SemSpace2021) is the
latest edition of a series of workshops that brings together research at the intersection of NLP, Physics,
and Cognitive Science. Using the common ground of vector spaces, the workshop offers researchers in
these areas an appropriate forum for presenting their uniquely motivated work and ideas. The interplay
between the three disciplines fosters theoretically motivated approaches to understanding how meanings
of words interact with each other in sentences and discourse via grammatical types, how they are
determined by input from the world, and how word and sentence meanings interact logically.

We received 20 submissions of both extended abstracts and long papers, of which we accepted 7 extended
abstracts and 8 long papers. Each paper was reviewed by at least two members of the programme
committee. The submissions explored a range of topics, including the dynamics of language, grammar
and parsing, quantum algorithms and phenomena in NLP, and compositional approaches for words and
concepts.

Papers exploring the dynamics of language looked at how word meanings adapt in the context of a
sentence (Aguirre-Celis and Miikkulainen) and at universalities in language (De las Cuevas and Sole).
In the area of grammar and parsing, papers investigated various topics in pregroup grammar: efficient
algorithms for pregroup parsing (Rizzo), a functorial passage from pregroup grammar to combinatory
categorial grammar (Yeung and Kartsaklis), and equations within a pregroup grammar setting (Coecke
and Wang).

Within the area of quantum algorithms and phenomena in NLP, papers looked at contextual phenomena in
language use (Wang et al.), a functorial approach to language models (Toumi and Koziell-Pipe), quantum
algorithms for wh- questions (Correia et al.), and a talk on quantum NLP - the first NLP algorithm to be
run on a quantum computer (Meichanetzidis et al.)

A range of approaches to composing words and concepts were proposed. Phenomena such as conjunction
(Duneau), conversational negation (Rodatz et al.), and noun phrase plausibility (McPheat et al.) have
been investigated. The composition of fuzzy concepts was examined in Tull, and Hughes and Pavlovic
look at the formal relation between syntax and semantics. Widdows et al provide a comprehensive survey
of compositional approaches in vector space semantics, in particular looking at the link to quantum
approaches.

As well as submitted talks, we have two invited talks from Ellie Pavlick (Brown University) and Haim
Dubossarsky (Cambridge University).

We would like to thank everyone who submitted a paper or a talk to the workshop, all of the authors
for their contributions, the programme committee for all their hard work, our invited speakers and (in
advance) all the attendees. We hope for fruitful discussions and sharing of perspectives!

Workshop co-chairs
Martha Lewis, University of Bristol, UK

Mehrnoosh Sadrzadeh, University College London, UK
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