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1 Description

In the past decade, statistical machine translation
(SMT) has been advanced from word-based SMT
to phrase- and syntax-based SMT. Although this
advancement produces significant improvements
in BLEU scores, crucial meaning errors and lack
of cross-sentence connections at discourse level
still hurt the quality of SMT-generated transla-
tions. More recently, we have witnessed two ac-
tive movements in SMT research: one towards
combining semantics and SMT in attempt to gen-
erate not only grammatical but also meaning-
preserved translations, and the other towards ex-
ploring discourse knowledge for document-level
machine translation in order to capture inter-
sentence dependencies.

The emergence of semantic SMT are due to the
combination of two factors: the necessity of se-
mantic modeling in SMT and the renewed interest
of designing models tailored to relevant NLP/SMT
applications in the semantics community. The
former is represented by recent numerous studies
on exploring word sense disambiguation, semantic
role labeling, bilingual semantic representations as
well as semantic evaluation for SMT. The latter
is reflected in CoNLL shared tasks, SemEval and
SenEval exercises in recent years.

The need of capturing cross-sentence dependen-
cies for document-level SMT triggers the resur-
gent interest of modeling translation from the per-
spective of discourse. Discourse phenomena, such
as coherent relations, discourse topics, lexical co-
hesion that are beyond the scope of conventional
sentence-level n-grams, have been recently con-
sidered and explored in the context of SMT.

This tutorial aims at providing a timely and
combined introduction of such recent work along
these two trends as discourse is inherently con-
nected with semantics. The tutorial has three parts.
The first part critically reviews the phrase- and

syntax-based SMT. The second part is devoted to
the lines of research oriented to semantic SMT,
including a brief introduction of semantics, lex-
ical and shallow semantics tailored to SMT, se-
mantic representations in SMT, semantically mo-
tivated evaluation as well as advanced topics on
deep semantic learning for SMT. The third part
is dedicated to recent work on SMT with dis-
course, including a brief review on discourse stud-
ies from linguistics and computational viewpoints,
discourse research from monolingual to multilin-
gual, discourse-based SMT and a few advanced
topics.

The tutorial is targeted for researchers in the
SMT, semantics and discourse communities. In
particular, the expected audience comes from two
groups: 1) Researchers and students in the SMT
community who want to design cutting-edge mod-
els and algorithms for semantic SMT with various
semantic knowledge and representations, and who
would like to advance SMT from sentence-by-
sentence translation to document-level translation
with discourse information; 2) Researchers and
students from the semantics and discourse com-
munity who are interested in developing models
and methods and adapting them to SMT.

2 Outline

1. SMT Overall Review (30 minutes)

• SMT architecture
• phrase- and syntax-based SMT

2. Semantics and SMT (1 hour and 15 minutes)

• Brief introduction of semantics
• Lexical semantics for SMT
• Semantic representations in SMT
• Semantically Motivated Evaluation
• Advanced topics: deep semantic learn-

ing for SMT
• Future directions11



3. Discourse and SMT (1 hour and 15 minutes)

• Introduction of discourse: linguistics,
computational and bilingual discourse

• Discourse-based SMT: modeling, train-
ing, decoding and evaluation

• Future directions
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