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Agenda:

ÅWhy MT: Volume, Quality and Cost?

ÅWhy is MT hard?

ÅMT + Human Translators = Quality 

ÅHow does modern statistical MT work?

Å Its all about Data!

ÅAnd the right kind of Data!

Machine Translation
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ÅEurope = Multilinguality

Å24 official languages,

24+2 CEF languages

ÅSo much to translate!

ÅTranslation costs!? 

ÅCan MT help? 

ÅWhat about the Quality?

Machine Translation, Quality and Cost?
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Å Human languages are:

ïElegant

ïEfficient 

ïFlexible

ïComplex

Å One word/sentence may mean many things

Å Many ways of saying the same thing

Å Meaning depends on context

Å Literal and figurative language (metaphor)

Å Language and culture (different ways of 
conceptualising the same thing)

Å Word order

Å Morphology

Å é

Why is MT Hard?

Image: http://workingtropes.lmc.gatech.edu/wiki/index.php/File:Man-vs-machine.jpg
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ÅLanguage/translation is complex 

ÅWe cannot compute it exactly

ÅWe tried: rule-based MT and LT  é

ÅWhat do we do?

ÅMachine Learning

ïLearns from dataÝ data is all important

ïApproximate solution Ý not perfect, needs help

Åhuman professional translators

ÅPost-editing

ÅAutomated Translation Í Automatic

Language and Translation is Complex
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How does Modern MT Work?
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Å No maths today

Å Instead:

Å The story of Statistical 

MT in pictures é

Å Its all about Dataé
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Statistical MT learns from data

Two kinds of data:

ÅHuman translations

ÅText in the target language

ÅThe more data the better!

ÅAlso: the right kind of data! 

How does Modern MT Work?
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What can/do we Learn from Data?

ÅWhich sentences translate 

as which: sentence 

alignment

ÅWhich words translate as 

which: word alignment + 

translation probabilities

ÅWhat is good target 

language like: language 

model
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Sentence Alignment
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Word Alignment:
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Word Alignment:
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ÅWord alignment mode knows a lot about Chinese soups

ÅDoesnôt know much else é

ÅOnly knows what it has seen in the training data

ÅLike people é

ÅA common theme é

ÅGiven word aligned translation data, can we learn a 
translation dictionary?

ÅYes, really easy é

Learning to Translate Words:
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Statistical Machine Translation
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Statistical Machine Translation
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Statistical Machine Translation
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Statistical Machine Translation
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Statistical Machine Translation

I talk to the girl

Jôparlent au le fille
2/3 2/3 2/3 3/5  1/1

Je parle ¨ la fille
1/3 1/3 1/3 2/5 1/1

How to choose?
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Statistical Machine Translation

The Language Model:

Å What is good target language?

Å Which words can follow which words 

and which canôt é the grammar

Å Learnt from the data é

Å Je parle is good é
Å Jô parlent is bad é

Å la fille is good é
Å le fille is bad é

Å Je parle ¨ la fille >> Jô parlent ¨ le 
fille
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Statistical Machine Translation
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How does Modern MT Work?
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Å No maths today

Å Instead:

Å The story of Statistical 

MT in pictures é

Å Its all about Dataé
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ÅSo far: translating single words

ÅLoses context: such as agreement (le fille é) etc.
ÅTo some extent ñrepairedò by language model

ÅA better model: 

ÅNot just translations of single words

ÅBut also phrase translations:

ïthe girl : la fille
ïto the girl : a la fille
ïI talk : Je parle

Phrase -Based SMT
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Statistical Machine Translation
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Phrase Based - Statistical Machine 

Translation
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Phrase Based - Statistical Machine 

Translation
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