Natural Language Toolkit

NLTK




« NLTK je sada knihoven pro Python
a programu pro symbolicke a statisticke
zpracovani prirozencho jazyka

« k dispozici jsou

- zdrojove kody
— dokumentace
~ tutorialy

- data (korpusy, seznamy slov, ...)
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NLTK je urceno

 pro studenty zpracovani prirozeneho
jazyka
« pro podporu vyzkumu souvisejicich
oblasti, napriklad:
- empiricka ligvistika (korpusy)
- kongitivni védy
- um¢éla inteligence, strojoveé uceni

- vyhledavani znalosti




Motivacni priklad 1
nitk.app.rdparser_app
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Motivacni priklad 2
nltk.app.sr
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Motivacni priklad 3
nltk.app.chartparser_app

« Analyza zdola nahoru muze najit jen
jedno vyhodnoceni, nékdy nenalezne
existujici reseni

« Analyza shora dolu muze byt znacné
neefektivni (pro LR gramatiky muze
cyklit)

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




Motivacni priklad 3
nitk.app.chartparser_app &
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Motivacni priklad 3
nltk.app.chartparser_app

« Muzeme ulozit jakoukoli hypotézu
kompatibilni s gramatikou (ale
nemusime j1 potom vyuzit)

« Kazda hypoteéza reprezentovana hranou




NLTK

vyvoj: 2005 jako NLTK -Lite

od prosince 2005 je to jedina
podporovana verze

stejna funkc¢nost jako starSi NLTK,
avsak s nizSimi1 naroky na
programatora (pouziva standardni
objekty Pythonu, atd.)

nyni ve verzi 2




Autori a licence

o autori: Steven Bird, Edward Loper

« mnoho prispévatelu
 licence:

- projekt je open source bez zaruky
« GNU General Public License
- dokumentace

o Creative Commons
Attribution-ShareAlike 2.5 License

SOME RIGHTS RESERVED




P

NLTK - zdroje

o kniha Natural Language Processing
with Python ( )



http://nltk.org/
http://nltk.org/
http://nltk.org/book

Instalace (1)

 Instalace vyzaduje Python 2.6 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

Linux: packages:
sudo apt-get install python-nltk
Data:

>>> 1 MPEEESRE ES

|t kS downiiEeiciel



https://pypi.python.org/pypi/nltk
https://pypi.python.org/pypi/nltk

Python a NLP

o Python je vhodny nastroj pro NLP
- jednoduchy

- snadno “debugovatelny”™
e VyJimKky
o Interpretovany jazyk
- strukturovatelny
« moduly, OOP
- vykonna prace nad (znakovymi) retézci
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Moduly a baliky

« moduly modules umoznuji znovu
pouzit kod

 baliky packages jsou hierarchicke
moduly

o prikazy pro prdci
— import
~ from ... import

— reload




Moduly a baliky
import

.Piikaz import nacita modul:
# MGG HiEWae 11 alr fekpre s s Tell o d i
>>> import re

«PouZziti pristupu k metodam (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

.Piikaz from. . . import nacita jednotlivé funkce:

F i@ N hENEs - -ch filthct ion Esom” thef Eel o it
>>> from re import search

>>> nltk.app.rdparser app import *

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

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




Moduly NLTK

Itk
Itk.chat
Itk.contrib

Itk.corpus
Itk.draw

Itk.misc
Iltk.model
Itk.parse
Itk.tag

Itk.tokenize




Tokenizace
uvod
e Co je slovo?

— Shluk znakti oddéleny mezerou? NE

o Konce radku
« Interpunkce

o Rozdil Type vs. Token

- Type — to co je mnoha tokentim spolecné

— Token - konkrétni realizace znaku

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




Tokenizace
text = sekvence tokenu

o nltk lite 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 = r'i\w+|\Shd+\ . Nd+H| [Mwis]+T

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

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

>>> list (tokenize.regexp (text, pattern=r'\s+', gaps=True))
["That', 'poster', 'costs', '522.40."']

> nltk lite.corpora brown, extract

el extract (0, brown.raw('a'))

["The', 'Fulton', 'County', 'Grand', 'Jury', 'said', 'Friday’', 'imvestigation'®, !
of', "Atlanta's", 'recent', 'primary', 'election', 'produced’, 'no', 'evidence',
mrim tthat', 'any', 'irreqularities', 'took', 'place', ".']




Tokenizace
stemming (hledani korene)

>>> porter = tokenize.PorterStemmer ()
>>> tokens = extract (0, brown.rawi('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

> nltk lite.corpora genesis

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

>>> len(list (genesis.raw('finnish'))})
26597

>>> |

o nltk lite.probability FreqDist
>>> fd = FreqDist()
> token genesis.raw():

fd.inc(token)

>>>» fd.max()
'the'



S . s
Tokenizace

statistiky

nltk lite.probability.FreqDist

Jméno Priklad Popis

Count fd.count ('the') Kolikrat se dany vzorek vyskytl
Frequency fd.freqg('the') Frekvence dané¢ho vzorku

N fd.N() Pocet vzorkl
Samples fd.samples () Seznam riznych zaznamenanych vzorkt

Max fd.max () Vzorek s nejvyssim poctem vyskyti
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Tokenizace
statistika pomoci tokenu

length dist (text):
fd = FreqDist ()
token genesis.raw(text):
fd.inc(len{token))
i range (15) :
mr2d" % int (100*fd.freq(i)),

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

0 21428 2113 7 5 2 2 0 0 O 0 O
>>> length dist('finnish")

0 0 9 101616 12 9 6 3 2 2 1 0




Tokenizace
podminéna pravdepodobnost

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

wordlens = cfdist[cond] .samples()

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

}}} nltk 11te-draW-P10t PlDt File Zoom Axes Help _IEI_I

el Plot(poiﬁfs).mainloop() —




‘Tokenizace
predpovidani slov (kolokace)

« Trénovaci korpus

e ConditionalFregDist amax ()
> nltk lite.probability ConditionalFreqDist
>>> cfdist = ConditionalFreqDist ()
>>> prev = None
> word genesis.raw() :
cfdist[prev].inc (word)
prev = word

>>»> word = 'liwving’
>>> cfdist['living'] .samples()
['creature, ', 'substance', 'soul.', 'thing', 'thing,', 'creature']

Generovani
>>> word = 'better’
> i range (20) :
word,
word = cfdist[word] .max()

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




Tagovani
nastroje NLTK tag

>»> sent = "mm
John/nn saw/vb the/at book/nn on/in thefat table/nn .fend He/nn =
ighed/vb ./end
TrTTYY
> nltk lite.tag tag2tuple
> t tokenize.whitespace (sent) :
tag2tuple(t) ,

("John', 'nn') ('saw', 'vb') ('the', 'at'}) ('book', 'nn') {('on', '’
in') ('the', rat') ('table', 'nn') ('.', 'end') ('He', 'nn') ('sig
hed', 'vb') ('.', 'end')

Word Class Label Brown Tag Word Class
at Article
nn Noun
vb Verb

i Adjective

Preposition
Number

Sentence-ending punctuation
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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’)

-t

> nltk lite tag

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

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

[{*John', 'nn'), ('=aw', 'nn'), ('3', 'nn'),
ars', 'nn'), ('.", 'nn'j]

{("polar', 'nn'), ('b

— Presnost cca. 20-30%

— Pouziva se jako fallback solution




Tagovani

nastroje NLTK tag

e Tagger s regularnimi vyrazy

T

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

—— - fl

> patterns = [(rM °[ﬂ 9]+ (.[0-9]1+)°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'). ('.'. "nnt'il

{'be

— Vhodny pro slovni tvary s charakteristickou
priponou/predponou

— Vhodny pro Cisla, mailove adresy, www stranky apod.

— Pouziva se jako fallback solution




Tagovani
nastroje NLTK tokenize

* Unigramovy tagger

4 /4 /4
— Trénovant:
> nltk lite.corpora brown
> itertools islice
»>>> train sents = list (islice(brown.tagged(), 500))

>>> unigram tagger = tag.Unigram()
>>> unigram tagger.traini{train sents)

A\ 14
— Pouziti:
»>>» text = "John saw the book on the table"
>>> tokens = list(tokenize.whitespace({text))
Pt list(unigram_tagger.tag(tnkens))
[(*John', 'np'), ('saw', 'vbd'), ('the', 'at'), ('book', None), ('
on', 'in'), ('the', 'at'), ('table’', HNone)]

>>»> 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')]

i
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‘Tagovani

nastroje NLTK tag

e Kombinace

to =

e
e
>
e
e

e
e

o
o

—

tl
t2
to

tl =

t2
tl.

t2

tag.Default('nn’")
tag.Unigram(backoff=t0)
tag.Bigram(backoff=t1)
tag.Default('nn’")
tag.Unigram(backoff=t0)
tag.Bigram(cutoff=2, backoff=t1)

traln(brnwn tagged('a'))

.train(brown.tagged('a'))

accuracy? = tag.accuracy(t?2, brown.taqgqed('b'))

'Eigram iccuracy = %4.1£f%%" % (iﬁﬂ * accuracy?

Bigram Accuracy = 79.3%

* Brilluv tagger

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




C“hunk parsing
nastroje NLTK parse
e Priklad

> nltk lite.parse tree

»>»>» tree.chunk("[ the/DT little/JJ cat/NN ] sat/VBD on/IN [ the/DT mat/HN ]1';
{(8: (NP: ('the', 'DT") ('little', 'JJ') ('cat', '"HNN')) ('sat', 'VBD') ('on',
" 'IN') (NP: ('the', 'DT') ('mat', 'HN')))

— Shlukovani tokenu do chunks
e Tvofeny vedoucim slovem (napf. podst. ym)
a souvisejicimi slovy (napf. pfid. ym.)
— Chunks a uplynulé tokeny
vytvari tzv. chunk structure

« Dvojurovinovy strom obsahujici cely text a
obsahujici jak chunks tak neparsované tokeny
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Chunk parsing
nastroje NLTK parse

nltk lite.corpora treebank, extract

e
% Chunk tree >>> chunk tree = extract (603, treebank.chunked())
e

chunk tree
{5:
('rIan 'IH')
(HP: ('"happier', 'JJR') ('news', 'HN'))
(TJ'F ';')
(NP: ("sSouth', 'NHP') ('Korea', 'HNP'))
(TF'F ',r')
('I'in'I'F 'IH")
('establishing', 'VBG')
(NHP: ('diplomatiec', 'JJ') ('ties', 'HHS'"))
{"with', 'IN")
(HP: ('Poland', 'HNNP') ('yesterday', 'HH'"))
(TF'F ',r')
{"announced®', 'VBD')
(NP: ('S', '$') {('450', '¢D') {'million', 'CD'))
(*in'; 'IH")
(NP: ('loans', 'NHS'"))
('tO'; 'Tﬂ')
(NP: ('the', 'DT"))
(*financially', 'RB'")
("strapped’, 'VBH')
(NP: ('Warsaw', 'HHF') ('government®, 'HH'))
(*.7, T."))




Shrnuti

« NLTK je vhodny nastroj pro NLP:

- Umoznuje rychlou a pohodlnou
praci s textem

~ Mnoho obsazenych vyrazii




Literatura

« NLTK Book
Steven Bird, Ewan Klein, Edward Loper, 2001-2009

— http://nltk.org/book

« NLTK Guides
http://nltk.googlecode.com/svn/trunk/doc/howto/index.html

 nltk modules
http://nltk.org/py-modindex.html




