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The statistical approach to machine transla-
tion (MT) seeks to extract translation knowl-
edge automatically from online bilingual texts
(e.g., publications of the Canadian or Hong
Kong governments). This idea can be traced
back to suggestions made by Warren Weaver
in the 1940s. It was pioneered at IBM in
the 1990s and continues to be inspired by rel-
ative successes in statistical speech recogni-
tion. We will present a technical, focused tu-
torial that will cover the statistical M T litera-
ture to date. This tutorial will not cover MT
in the broad sense (transfer and interlingua
approaches, evaluation, commercial products,
etc.)—we will instead concentrate on statisti-
cal models proposed for the translation pro-
cess, using accessible graphical influence dia-
grams to explain models used in different re-
search projects around the world. We will also
cover language models and “decoding” algo-
rithms that perform online translations. The
tutorial will be structured as follows:

e Introduction
e History of statistical MT

e Substitution ciphers, light probabil-
ity, noisy channel framework

e Transliteration: a case study of MT
as codebreaking

e Sketch of a complete statistical MT
system (training/translation mod-
ules)

¢ Building Blocks

e Acquisition and cleaning of training
data

e Language modeling and training

e Translation modeling and training

e Online translation (“decoding”)
e Assessment
e FEmpirical results: does it work?

e Strengths and weaknesses of statis-
tical MT

e Related applications

e Immediate and long-term prospects



