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oLanguageés 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
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From Wikipedia



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

Natural Language Processing (NLP)

AThe engineering discipline of doing what people do with language, but using
computers

Speech/Language/Text processing
Human Language Technology



NLP today
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ALanguage consists of many levels of structure

AHumans fluently integrate all of these in producing and understanding
language

Aldeally, so would a computer!



This 1s a simple sentence

Example from Nathan Schneider
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This is simple sentence WORDS
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3sg having string of words
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of a Tanguage

But it 1s an instructive one. DISCOURSE



Why Is NLP hard?



Ambiguity
At the word level

APart of speech
A[V Duck]!
A[N Duck] is delicious for dinner.

AWord sense
Al went to the bank to deposit my check.
Al went to the bank to look out at the river



Ambiguity
At the syntactic level

APP Attachment ambiguity
Al saw the man on the hill with the telescope

AStructural ambiguity
Al cooked her duck
AVisiting relatives can be annoying
ATime flies like an arrow



Ambiguity

AQuantifier scope
AEveryone on the island speaks two languages.

AHard cases requir@orld knowledge, understanding of speaker goals

AThe city council denied the demonstrators the permit because they advocated
violence

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



Ambiguity

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

Machine Learning,

AApproach: learn from data Probability

Linguistics Algorithms

Formal languages




Word counts

AMost frequent words in the Engligburoparicorpus

A(out of 24M wordtokens)

any word nouns
Frequency Token Frequency Token
1,698,599 the 124,598 European
849,256 of 104,325 Mr
793,731 to 02,195 Commission
640,257 and 66,781 President
508,560 in 62,867 Parliament
407,638 that 57,804 Union
400,467 1is 53,683 report
304,778 a 53,547 Council
263,040 1 45,842 States



Word counts

ABut also, out of the 93,638 distinct words (wdyges), 36,231 occur
only once

e cornflakes, mathematicians, fuzziness, jumbling
e pseudo-rapporteur, lobby-ridden, perfunctorily,

e Lycketoft, UNCITRAL, H-0695

e policyfor, Commissioneris, 145.95, 27a



Plotting word frequencies



