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Introduction

Welcome to IWCS 2015. IWCS is about all computational aspects of natural language semantics, and
in this year’s meeting we have a good representative subset thereof. This is reflected in the thematic
structure of the sessions. On the one side, we have a range of papers on the statistical approaches to
language: lexical, probabilistic, and distributional semantics (8 papers in total); on the other side, there
are the formal logical and grammatical models of meaning (5 papers in total); we also have a number
discussing the dynamic and incremental aspects of meaning in discourse and dialogue (9 papers in total).
The short paper selection extends these topics in many different interesting directions, from quantifiers
and compounds to multilinguality, crowdsourcing, and the combination of natural language with other
modalities such as image and sound.

Our three keynote speakers also embody the range of approaches in today’s natural language semantics
world: Prof. Bengio’s work shows how statistical models can become deeply embedded, with layers
of meaning learnt by neural nets; Prof. Copestake shows the state of the art on compositionality in
generative logical models and their corresponding automated tools; and last but not least, Prof. Barzilay’s
work shows how the meaning of language can be grounded in and learnt from tasks in order to control
computer programs and guide intelligent software.

In total we accepted 22 long papers (36% of the submissions received) and 12 short papers (72%). The
long papers will be presented in eight thematic sessions across the three days, with each day starting with
a keynote talk. Along the way, we will also have poster session for the short papers, with each introduced
by a lightning talk beforehand. We also have an afternoon for an open space (or “unconference”) event,
to allow anyone to propose and discuss topics that interest them. We enjoyed this approach at IWCS
2013 and hope you find it equally stimulating this time.

Before the conference, we have five workshops on various aspects of computational semantics:
annotation, modality, ontologies, dialogue, and distributional semantics. This year, we also have a
Hackathon preceding the main meeting and its workshops. This is a two day event, sponsored by a
mix of academia and industry, where programmers from both venues gather to tackle three main tasks,
also representative of the topics covered by the main meeting.

On the social side, we have a reception at Queen Mary’s own Italian restaurant (Mucci’s) at the end of
the first day, and a dinner on a river boat cruising the Thames at the end of the second day. We hope you
enjoy the conference!

Matthew Purver, Mehrnoosh Sadrzadeh and Matthew Stone
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Invited Speakers

Regina Barzilay, Massachusetts Institute of Technology:

Semantics of Language Grounding

Abstract: In this talk, I will address the problem of natural language grounding. We assume access
to natural language documents that specify the desired behaviour of a control application. Our
goal is to generate a program that will perform the task based on this description. The programs
involve everything from changing the privacy settings on your browser, playing computer games,
performing complex text processing tasks, to even solving math problems. Learning to perform
tasks like these is complicated because the space of possible programs is very large, and the con-
nections between the natural language and the resulting programs can be complex and ambiguous.
I will present methods that utilize semantics of the target domain to reduce natural language ambi-
guity. On the most basic level, executing the induced programs in the corresponding environment
and observing their effects can be used to verify the validity of the mapping from language to
programs. We leverage this validation process as the main source of supervision to guide learning
in settings where standard supervised techniques are not applicable. Beyond validation feedback,
we demonstrate that using semantic inference in the target domain (e.g., program equivalence) can
further improve the accuracy of natural language understanding.

Yoshua Bengio, Université de Montréal:

Deep Learning of Semantic Representations

Abstract: The core ingredient of deep learning is the notion of distributed representation. This talk
will start by explaining its theoretical advantages, in comparison with non-parametric methods
based on counting frequencies of occurrence of observed tuples of values (like with n-grams). The
talk will then explain how having multiple levels of representation, i.e., depth, can in principle give
another exponential advantage. Neural language models have been extremely successful in recent
years but extending their reach from language modelling to machine translation is very appealing
because it forces the learned intermediate representations to capture meaning, and we found that
the resulting word embeddings are qualitatively different. Recently, we introduced the notion of
attention-based neural machine translation, with impressive results on several language pairs, and
these results will conclude the talk.

Ann Copestake, University of Cambridge:

Is There Any Logic in Logical Forms?

Abstract: Formalising the notion of compositionality in a way that makes it meaningful is notori-
ously complicated. The usual way of formally describing compositional semantics is via a version
of Montague Grammar but, in many ways, MG and its successors are inconsistent with the way se-
mantics is used in computational linguistics. As computational linguists we are rarely interested in
model-theory or truth-conditions. Our assumptions about word meaning, and distributional mod-
els in particular, are very different from the MG idealisation. However, computational grammars
have been constructed which produce empirically useful forms of compositional representation
and are much broader in coverage than any grammar fragments from the linguistics literature.
The methodology which underlies this work is predominantly syntax-driven (e.g., CCG, LFG and
HPSG), but the goal has been to abstract away from the language-dependent details of syntax. The
question, then, is whether this is ’just engineering’ or whether there is some theoretical basis which
is more consistent with CL than the broadly Montogovian approach. In this talk, I will start by out-
lining some of the work on compositional semantics with large-scale computational grammars and
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in particular work using Minimal Recursion Semantics (MRS) in DELPH-IN. There are grammar
fragments for which MRS can be converted into a logical form with a model-theoretic interpreta-
tion but I will argue that attempting to use model theory to justify the MRS structures in general is
inconsistent with the goals of grammar engineering. I will outline some alternative approaches to
integrating distributional semantics with this framework and show that this also causes theoretical
difficulties. In both cases, we could consider inferentialism as an alternative theoretical grounding
whereby classical logical properties are treated as secondary rather than primary. In this view, it is
important that our approaches to compositional and lexical semantics are consistent with uses of
language in logical reasoning, but it is not necessary to try and reduce all aspects of semantics to
logic.
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