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Abstract
Over the past years, distributed semantic representations have proved to be effective
and flexible keepers of prior knowledge to be integrated into downstream applications. This
survey focuses on the representation of meaning. We start from the theoretical background
behind word vector space models and highlight one of their major limitations: the meaning
conflation deficiency, which arises from representing a word with all its possible meanings as
a single vector. Then, we explain how this deficiency can be addressed through a transition
from the word level to the more fine-grained level of word senses (in its broader acceptation)
as a method for modelling unambiguous lexical meaning. We present a comprehensive
overview of the wide range of techniques in the two main branches of sense representation,
i.e., unsupervised and knowledge-based. Finally, this survey covers the main evaluation
procedures and applications for this type of representation, and provides an analysis of
four of its important aspects: interpretability, sense granularity, adaptability to different
domains and compositionality.

1. Introduction
Recently, neural network based approaches which process massive amounts of textual data to
embed words’ semantics into low-dimensional vectors, the so-called word embeddings, have
garnered a lot of attention (Mikolov, Chen, Corrado, & Dean, 2013a; Pennington, Socher, &
Manning, 2014). Word embeddings have demonstrated their effectiveness in storing valuable
syntactic and semantic information (Mikolov, Yih, & Zweig, 2013d). In fact, they have
been shown to be beneficial to many Natural Language Processing (NLP) tasks, mainly
due to their generalization power (Goldberg, 2016). A wide range of applications have
reported improvements upon integrating word embeddings, including machine translation
(Zou, Socher, Cer, & Manning, 2013), syntactic parsing (Weiss, Alberti, Collins, & Petrov,
2015), text classification (Kim, 2014) and question answering (Bordes, Chopra, & Weston,
2014), to name a few.
However, despite their flexibility and success in capturing semantic properties of words,
the effectiveness of word embeddings is generally hampered by an important limitation
which we will refer to as meaning conflation deficiency: the inability to discriminate among
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