Overview Matural Language Processing

® Malural language processng” A e of comemunication.

» [ntroduction & Inteniormal exchange of mformastion through the production and
perceplion of signs.

# Propertes

® SJigns are drawn friom a system ol comeenional signs.
& Allws the e of misrmation kearned or observed by others
& [Nalhursl Banguage is n examphe.

* Shudy of @gns = a complex disaplne n ils own nighl, called

semiolics.

T Materiad mostly drisen fom Gordon Mowsks Al lechures
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NLP and Al Areas of NLP

HLP = a dassical Al problem: & Texl understanding

= Minimal npul dasta & Specech recogrifian

» Knowledge based * Langreige generashon [wrillen or speech)

# Feference o conlext = Machine ranslation (eg. Babed Fish at Altavista).

» Local ambiguity
» Globayl constranis [on imerprelstion)

= Capturing the miinile: finile system for undersianding an mfinile
et of serlences



Why Study NL? Efficiency of Natural Language

# Theoretical: (1} understand how language = struclured; (2] & Serial in natuee: Bmiled bandwidth.
urdderstard the mental mechanems necessey 1o Support

# [nformation theorelic conoeme (bils per symbal).
Engueae use, ., memory.

Ol tharygs that rit be krown o the Ebener.
# Practical: (1) easer human-computer inberaction; (2] machine _. b oo
rarskalion {weew, ghobalization, ...J; {3) compuier-compuler & Jipl's ko frequently used words are short!
inleraction (future). - Example: mom, dad, esat, ...
® Ofen used long words bernd o get abbreviaied:
- Fax, Cell, ASAP. PC, .

B &
Characteristics of NLP Major Challenges
= Ambaguity: mulliple inber pretatons ® Lexsical ambiguity:
Cre moming | hot an dephant in my geegpamas. - The pilcher brofee s arm.
How e got in my pajamis 1 never know. - Thie pitcher brobe.
® Incompleteness only a bare outline is given = Gramematical amiiguity:

-1 the the: hill with the
| wxs kale for work iodisy. My car wouldn't start. The L S——

bettery wers desed & Anaphora: words thal refer o others.
- Jotn kaned bill his bike.

& Semanlics: understanding the meaning.
- Need a vast amowunt of world knowledge.



Approaches

» Farmal approaches: parsing, reasomnng., obc.

» Stalistical approsches: data mining, 1ext mining., usage of
surrounding context (word coocourrenoe stalisiics H-grams).

Fundamentals

#= Fonmal kinguages: siings of symbals (lerminals).

® Grammar (Syntax): inbe el of roles bl specfies s bnguage
(gl warys of oedering the siing).

» Semantics: meareng of the siring of ierminalks.

»= Pragmalics: the mearng aof the siring within the context il is
currently being used (need knowledge of the world and the sooal
conlext of kinguage).

[part)

Speech Act and Understanding

& Speech scl: actions thal aliow produclion of languasge.
® Examples: guery, inform, request, scknowledge, promise, eic.
* Charactenshics: mioemative, declarative, eic.

= Communicaling agents’ tesk: fo understand speech acts.
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Grammar

# Phrase shuciwe: phrases are subsiring=, and cin come in
different calegornes.
® Phrise calegories:
- Senlence (S)
- Moun phrase [NP)
- Verb phrasz (VP)
- Prepasitional phrase (PP)

& Termnal ve nonterminal: words are leminals (leaves), and
=ymbals 5, NP, VP, slc. are nonlemirals (nkemal nodes inoa
parse iree).

* RAewrile rule: < 5 2l NP 2 VP
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