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άLanguageis the ability to acquire and use complex systems of 
communication, particularly the human ability to do so, and a language 
is any specific example of such a system. The scientific study of 
ƭŀƴƎǳŀƎŜ ƛǎ ŎŀƭƭŜŘ ƭƛƴƎǳƛǎǘƛŎǎΦέ 

From Wikipedia



Computational Linguistics (CL)
ÅThe science of doing what linguists do with language, but using computers

Natural Language Processing (NLP)
ÅThe engineering discipline of doing what people do with language, but using 

computers

Speech/Language/Text processing

Human Language Technology



NLP today



²Ƙŀǘ ŘƻŜǎ ŀƴ b[t ǎȅǎǘŜƳ ƴŜŜŘ ǘƻ άƪƴƻǿέΚ

ÅLanguage consists of many levels of structure

ÅHumans fluently integrate all of these in producing and understanding 
language

ÅIdeally, so would a computer!



Example from Nathan Schneider





Why is NLP hard?



Ambiguity

At the word level

ÅPart of speech
Å[V Duck]!

Å[N Duck] is delicious for dinner.

ÅWord sense
ÅI went to the bank to deposit my check.

ÅI went to the bank to look out at the river



Ambiguity

At the syntactic level

ÅPP Attachment ambiguity
ÅI saw the man on the hill with the telescope

ÅStructural ambiguity
ÅI cooked her duck

ÅVisiting relatives can be annoying

ÅTime flies like an arrow



Ambiguity

ÅQuantifier scope
ÅEveryone on the island speaks two languages.

ÅHard cases require world knowledge, understanding of speaker goals
ÅThe city council denied the demonstrators the permit because they advocated 

violence

ÅThe city council denied the demonstrators the permit because they feared 
violence



Ambiguity

ÅNLP challenge: how can we model ambiguity, and choose the correct 
analysis in context?

ÅApproach: learn from data



Word counts

ÅMost frequent words in the English Europarlcorpus

Å(out of 24M word tokens)



Word counts

ÅBut also, out of the 93,638 distinct words (word types), 36,231 occur 
only once



Plotting word frequencies


