Natural Language Toolkit

prezentace do predmeétu PA154
Nastroje pro korpusy

cast 1 — moznosti NLTK




Strucna charakteristika

. NLTK je sada knihoven pro Python

a programu pro symbolickée a statistické
zpracovani prirozeného jazyka

. k dispozici jsou

— zdrojové kddy

— dokumentace

— tutorialy




NLTK je urceno

pro studenty zpracovani prirozeného
jazyka

pro podporu vyzkumu souvisejicich
oblasti, naptiklad:

— empiricka ligvistika (korpusy)
— kongitivni védy
- um¢la inteligence, strojové uceni

— vyhledavani znalosti




Motivacni priklad 1
nltk_lite.draw.rdparser

( UkéZka ;\i.:ilaE:Ii; Eif:ns:::; [ S S A
. , S - NP VP T
rekurzivni NP > DeEN P
sestupné e il
analyzy shora |+
dolu -

i
|




Motivacni priklad 2
nltk_lite.draw.srparser
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Motivacni priklad 3
nltk_lite.draw.chart

. Analyza zdola nahoru muze najit jen
jedno vyhodnoceni, nékdy nenalezne
existujici reSeni

. Analyza shora doli muze byt znacné
neefektivni (pro LR gramatiky muze
cyklit)

. Resime znovuuzitim vypoéti
(dynamické programovani) -> chart parsing




Motivacni priklad 3
nitk lite. draw chart
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Motivacni priklad 3
nltk_lite.draw.chart

. Muzeme ulozit jakoukoli hypotézu
kompatibilni s gramatikou (ale
nemusime j1 potom vyuZzit)

. Kazda hypotéza reprezentovana hranou




NLTK - lite

. vyvoj: ¢erven — prosinec 2005

. od prosince 2005 je to jedina
podporovana verze, proto se budeme
zabyvat prave ji

. stejna funkcnost jako klasické NLTK,
avSak s n1ZSimi naroky na
programatora (pouziva standardni
objekty Pythonu, atd.)




Autori a licence

. autor1: Steven Bird, Edward Loper
. mnoho prispevatelu
. licence:

— projekt je open source bez zaruky
. GNU General Public License
— dokumentace ®

. Creative Commons
Attribution-ShareAlike 2.5 License




OpenNLP @peyiNLFP

. organizacni centrum projektu
zabyvajicich se zpracovani pfirozené¢ho
jazyka

. soustfed’uje

— projekty

— uziteCné odkazy

— diskuzni f6rum

. http://opennlp.sourceforge.net/




Instalace (1)

. Instalace vyzaduje Python 2.4 a vysSi

. Platformy

— Linux
— Mac

— Windows




Instalace (2)

1) Python

http://www.python.org/download/

2) Numerical Python (Numarray)

http.//sourceforge.net/project/showfiles.php?group id=1369&package id=32367

3) NLTK lite

http.//sourceforge.net/project/showfiles.php?group id=30982&package id=156043

4) NLTK lite corpora

http://prdownloads.sourceforge.net/nltk/nltk lite-corpora-0.6.3.zip




Python a NLP

. Python je vhodny nastroj pro NLP
— jednoduchy

— snadno “debugovatelny”™
. Vyjimky
. Interpretovany jazyk

— strukturovatelny
. moduly, OOP

— vykonna prace nad (znakovymi) retézci




Moduly a baliky

. moduly modules umoznuji znovu
pouzit kod

. baliky packages jsou hierarchickée
moduly

. prikazy pro prdci
— import
— from ... import

— reload




Moduly a baliky
import

Ptikaz import nacitda modul:
# Load the regular expression module
>>> import re
-PouZiti pristupu k metoddm (pomoci teckové notace)
# Use the search method from the re module

>>> re.search('\w+', str)

Zobrazeni obsahu modulu pomoci dir:

>>> dir(re)
['DOTALL', 'I', 'IGNORECASE', ...]




Moduly a baliky
from .. import

Ptikaz from. .. import nacitda jednotlivé funkce:

# Load the search function from the re module
>>> from re import search

>>> nltk lite.draw.rdparser import *

Poté jiz miiZe byt prikaz pouZit primo:
# Use the search method from the re module

>>> search('\w+', str)
>>> demo ()




Moduly NLTK-lite

nltk lite . nltk lite.misc
nltk lite.chat . nltk lite.model
nltk lite.contrib . nltk lite.parse
nltk lite.corpora . nltk lite.tag

nltk lite.draw . nltk lite.tokenize




Natural Language Toolkit

prezentace do predmeétu PA154
Nastroje pro korpusy

cast 2 — nastroje NLTK




Tokenizace
uvod
. Co jeslovo?

— Shluk znakl oddéleny mezerou? NE

. Konce radkua

. Interpunkce

. Rozdil Type vs. Token

- Type — to co je mnoha tokentim spole¢né

— Token - konkrétni realizace znaku

"slovo" se vyskytuje dvakrat (dva tokeny),
ale jde jen o jedno slovo (jeden type)




Tokenizace
text = sekvence tokenu

>>> from nltk lite import tokenize

>>> text = 'Hello world. This is a test string.'
»>> list (tokenize.whitespace(text))
['Hello', 'world.', 'This', 'is', 'a', 'test', 'string.']

>>> text = 'That poster costs §$22.40.°

>>> pattern = rr\w+I\S\d+\ . \d+H| [A\wis]+T

>>>» list (tokenize.regexp (text, pattern))

[*That', 'poster', 'costs', '§22.40', '.']

>>> list (tokenize.regexp (text, pattern=r'\s+', gaps=True))
["That', 'poster', 'costs', '$22.40."]

»>>> from nltk lite.corpora import brown, extract

>>> print extract(0, brown.raw('a'))

['The', 'Fulton', 'County', 'Grand', 'Jury', 'said', 'Friday', 'an', 'investigation',6 '
of', "Atlanta's", 'recent', 'primary', 'election', 'produced', "', 'no', 'evidence’,
ttren tthat', 'any', 'irregularities', 'took', 'place', '.']




Tokenizace
stemming (hledani korene)

»>>> porter = tokenize.PorterStemmer ()
>>»>> tokens = extract (0, brown.raw{('a'))

> token tokens:
porter.stem(token)

The Fulton Counti Grand Juri said Friday an investig of
Atlanta' recent primari elect produc "~ no evid '' that
ani irregular took place




Tokenizace
statistiky

Pocet slov

e nltk lite.corpora genesis

»>> len(list (genesis.raw('english-kjv'})))
38240

>>> len({list (genesis.raw('finnish")))
26597

>>> |

Frekvencni distribuce

o nltk lite.probability FreqDist
»>»> £d = Freqbist()
> token genesis.raw() :

fd.inc(token)

»>»> fd.max()
'the'




Tokenizace
statistiky

nltk lite.probability.FreqDist

Jméno Priklad Popis

Count fd.count ('the') Kolikrat se dany vzorek vyskytl
Frequency  fd.freq('the') Frekvence daného vzorku

N fd.N() Pocet vzorkt

Samples fd.samples () Seznam riznych zaznamenanych vzorkt

Max fd.max () Vzorek s nejvyssim poctem vyskyt




Tokenizace
statistika pomoci tokenu

> length dist (text):
fd = FreqbDist ()
token genesis.raw(text) :

fd.inc(len{token))
i range (15) :
"E2d" % int (100*fd.freq(i)),

>>> length dist ("english-kjv")

0 214282113 7 5 2 2 0 0 0 0 O
>>> length dist('finnish")

0 0 9 610161612 % 6 3 2 2 1 0




Tokenizace

podminena pravdepodobnost

> nltk lite.probability ConditionalFreqDist
>>> cfdist = ConditionalFreqDist ()
> text genesis.items:
word genesis.raw(text):
cfdist[text] .inc {len{word))
> cond cfdist.conditions() :

wordlens = cfdist[cond] .samples ()
wordlens. sort ()
points = [(i, cfdist[cond].freq(i)) i

File Zoom Axes Help

> nltk lite.draw.plot Plot
>>> Plot (points) .mainloop ()
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Tokenizace
predpovidani slov (kolokace)

Trénovaci korpus

ConditionalFregDist amax ()
>0 nltk lite.probability ConditionalFreqDist
>>> cfdist = ConditionalFreqDist ()
>>> prev = Hone
> word genesis.raw() :
cfdist[prev] .inc {word)
prev = word

>>> word = 'living'
>>> cfdist['living'] .samples ()
['creature, ', 'substance', 'soul.', 'thing', 'thing,', 'creature']
Generovani
>>> word = 'bhetter®
> i range (20) :
word,

word = cfdist[word] .max ()

better that he said, I will not be a wife of the land of the land




Tagovani
nastroje NLTK tag

>>> sent = "
John/nn saw/vb the/at book/nn on/in the/at table/nn ./end He/nn s
ighed/vb ./end
rrereY
> nltk lite.tag tag2tuple
>0 t tokenize.whitespace (sent):
tag2tuple(t) ,

{'John', 'nn') ('saw', 'vb') ('the', 'at') {('book', 'nn'} {('on', '

in') ('the', 'at') ('table’', 'nn") ('.', 'end') ('He', 'nn') ('sig
hed', 'vb') ('.', 'end')

Word Class Label Brown Tag Word Class

Det at Article

N nn Noun

\ vb Verb

Adj i Adjective

P in Preposition

Card cd Number

end Sentence-ending punctuation




Tagovani
nastroje NLTK tag
» Jednoduchy tagger

>>> text = "John saw 3 polar bears ."

>>> tokens = list (tokenize.whitespace(text))
>>» ['John', 'saw', '3', 'polar', ‘'bears', '.']
[*John', 'saw', '3', 'polar', 'bears', '.']

>>> my tagger = tag.Default{'nn’)

>>> nltk lite tag

>>> my tagger = tag.Default('nn')

>>> list (my tagger.tag(tokens))

[(*John', 'nn'), ('saw', 'nn'), ('3', 'nn'), ('polar', 'nn'), ('b
ars', 'nn'), ('.', 'nn")]

— Presnost cca. 20-30%

— Pouziva se jako fallback solution




Tagovani
nastroje NLTK tag

* Tagger s regularnimi vyrazy

>>> text = "John saw 3 polar bears ."

>>> tokens = list (tokenize.whitespace(text))

>>» ['John', 'saw', '3', 'polar', ‘'bears', '.']

[*John', 'saw', '3', 'polar', 'bears', '.']

»>>> patterns = [(r'*-2[0-9]+(.[0-9]+)%?5", "ed"), {(r'.*', 'nn'})]

>>> nn _cd tagger = tag.Regexp (patterns)

>>> list(nn_cd tagger.tag(tokens))

[(*John', 'nn'), ('saw', 'nn'), ('3', 'ed'), ('polar', 'nn'"),
ars'. 'nn*'). ('.'. 'nn')l

{"be

— Vhodny pro slovni tvary s charakteristickou
piiponou/piedponou

— Vhodny pro ¢isla, mailové adresy, www stranky apod.

— Pouziva se jako fallback solution




Tagovani
nastroje NLTK tokenize

* Unigramovy tagger

14 14 4
— Trénovani:
>>> nltk lite.corpora brown
ettt itertools islice

>>> train sents = list(islice(brown.tagged(), 500))
>>> unigram tagger = tag.Unigram()
>>>» unigram tagger.train(train sents)

A\ 14
— Pouziti:
>»> text = "John saw the book on the table™
>>> tokens = list (tokenize.whitespace(text))
>>> list (unigram tagger.tag(tokens))
[(*John', 'np'), ('saw', 'vbd'), ('the', 'at'), ('book', Hone), ('
on', 'in'), ('the', 'at'), ('table', Hone)]

>>> unigram tagger = tag.Unigram(backoff=nn cd tagger)

>>> unigram tagger.train(train sents)

>>> list (unigram tagger.tag(tokens))

[(*John', 'np'), ('saw', 'vbd'), ('the', 'at'), ('book', 'nn'), ('
on', 'in'), ('the', 'at'), ('table', 'nn')]




Tagovani
nastroje NLTK tag

e Kombinace

>>»> t0 = tag.Default{'nn")

>>> t1 = tag.Unigrami{backoff=t0)
>>»> t2 = tag.Bigram(backoff=tl)
>>> t0 = tag.Default({'nn")

>>»> tl = tag.Unigram{backoff=t0)

>>> t2 = tag.Bigram{cutoff=2, backoff=t1l)
>>> tl.train(brown.tagged('a’))

>>> t2.train{brown.tagged{'a’))
»>»» accuracy?2 = taq.accuracy(t2, brown.taqged{'b'))

> 'Eigram iccuracy = %4.1F%%"' % {iﬁﬂ * accuracy2
Bigram Accuracy = 79.3%

* Brilluv tagger

>>> nltk lite.tag brill
>>> brill.demo ()




Chunk parsing

nastroje NLTK parse
« Priklad

o nltk lite.parse tree

>»> tree.chunk({"[ the/DT little/JJ cat/HN ] sat/VBD on/IN [ the/DT mat/HN ]
(8: (NP: ('the', 'DT') ('little', 'JJ') ('cat', 'NHN')) ('sat', 'VBD') ('on',
'IN')Y (NP: {('the', 'DT') ('mat', 'HH'")))

— Shlukovani tokenu do chunks
« Tvofeny vedoucim slovem (napf. podst. jm)
a souvisejicimi slovy (napf. prid. jm.)
— Chunks a uplynulé tokeny
Vytvari tzv. chunk structure

* Dvojaroviiovy strom obsahujici cely text a
obsahujici jak chunks tak neparsované tokeny




Chunk parsing
nastroje NLTK parse

> nltk lite.corpora treebank, extract
i Chunk tree >>>» chunk tree = extract (603, treebank.chunked(})

- - chunk tree
(s:
('In’, !IH!)
(HF: ('happier', 'JJR') ('news', 'HN'))
(.. M)
(NP: ('Scuth', "HNP') ('Korea', 'NHP'))
('F'I !‘r!}
(!in!{ !IH!)
('establishing', 'VBG')
(HF: ('diplomatic', 'JJ') ('ties', 'HHS'"))

{('with®, 'IN")
(NP: ('Poland', 'HNP') ('yesterday', 'HH'))
(!!!{ !{‘:l

{'announced', 'VBD')

(NP: ('$', '$') ('450', 'cD'") ('million', 'CD'))
(vian 'IH')

{(NP: ("loans', 'HHS'))

(!tov{ ’TG')

(NP: ("the', 'DT'))

('financially', 'RB')

{'strapped', 'VBE')

(NP: ('Warsaw', 'HNP') ('government', 'HH'))
(!_!{ !_!))




Shrnuti

. NLTK je vhodny nastroj pro NLP:

— Umoznuje rychlou a pohodlnou
praci s textem

— Mnoho obsazenych vyrazu




Literatura

. NLTK-Lite Tutorials
Steven Bird, Ewan Klein, Edward Loper, 2001-2006

— http://nltk.sourceforge.net/lite/doc/en/

. Getting Started with NLTK

— http://nltk.sourceforge.net/getting started.html
. nltk lite API

— http://nltk.sourceforge.net/lite/doc/api/




