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Tutorial Description

Learning representations to model the meaning
of text has been a core problem in natural language understanding (NLP). The last several years
have seen extensive interests on distributional approaches, in which text spans of different granularities are encoded as continuous vectors. If
properly learned, such representations have been
shown to help achieve the state-of-the-art performances on a variety of NLP problems.
In this tutorial, we will cover the fundamentals
and selected research topics on neural networkbased modeling for semantic composition, which
aims to learn distributed representations for larger
spans of text, e.g., phrases (Yin and Schütze, 2014)
and sentences (Zhu et al., 2016; Chen et al., 2016;
Zhu et al., 2015b,a; Tai et al., 2015; Kalchbrenner
et al., 2014; Irsoy and Cardie, 2014; Socher et al.,
2012), from the meaning representations of their
parts, e.g., word embedding.
We begin by briefly introducing traditional
approaches to semantic composition, including
logic-based formal semantic approaches and simple arithmetic operations over vectors based on
corpus word counts (Mitchell and Lapata, 2008;
Landauer and Dumais, 1997).
Our main focus, however, will be on distributed
representation-based modeling, whereby the representations of words and the operations composing them are jointly learned from a training
objective. We cover the generic ideas behind
neural network-based semantic composition and
dive into the details of three typical composition architectures: the convolutional composition
models (Kalchbrenner et al., 2014; Zhang et al.,
2015), recurrent composition models (Zhu et al.,
2016), and recursive composition models (Irsoy
and Cardie, 2014; Socher et al., 2012; Zhu et al.,
2015b; Tai et al., 2015). After that, we will
discuss several unsupervised approaches (Le and
Mikolov, 2014; Kiros et al., 2014; Bowman et al.,
2016; Miao et al., 2016).

We will then advance to discuss several selected topics. We first cover the models that consider compositional with non-compositional (e.g.,
holistically learned) semantics (Zhu et al., 2016,
2015a). Next, we discuss composition models
that integrate multiple architectures of neural networks. We also discuss semantic composition
and decomposition (Turney, 2014). In the end
we briefly discuss sub-word neural-network-based
composition models (Zhang et al., 2015; Sennrich
et al., 2016)
We will then summarize the tutorial, flesh out
limitations of current approaches, and discuss future directions that are interesting to us.
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Tutorial Outline
• Introduction
◦ Definition of semantic composition
◦ Conventional and basic approaches
 Formal semantics
 Bag of words with learned representations (additive, learned projection)
• Parametrising Composition Functions
◦ Convolutional composition models
◦ Recurrent composition models
◦ Recursive composition models
 TreeRNN/TreeLSTM
 SPINN and RL-SPINN
◦ Unsupervised models
 Skip-thought vectors and paragraph
vectors
 Variational auto-encoders for text
• Selected Topics
◦ Incorporating compositional and noncompositional (e.g., holistically learned)
semantics
◦ Integrating multiple composition architectures
◦ Semantic composition and decomposition
◦ Sub-word composition models
• Summary
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