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Accessing Text beyond NLTK
Processing Raw Text

POS Tagging

Dealing with other formats
HTML
Binary formats

Gutenberg Corpus
NLTK includes a good selection of various corpora among which a
small selection of texts from the Project Gutenberg electronic text
archive. Project Gutenberg contains more than 50 000 free electronic
books, hosted at http://www.gutenberg.org.
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Gutenberg Corpus
Unfortunately, only 18 books are provided, which you can list as we
have seen before:

1 >>> import n l t k
2 >>> n l t k . corpus . gutenberg . f i l e i d s ( )
3 [ " austen−emma. t x t " , " austen−persuasion . t x t " , " austen−

sense . t x t " , " b ib le−k j v . t x t " , " blake−poems . t x t " , "
bryant−s t o r i e s . t x t " , " burgess−busterbrown . t x t " , "
c a r r o l l−a l i c e . t x t " , " chester ton−b a l l . t x t " , "
chester ton−brown . t x t " , " chester ton−thursday . t x t " ,

" edgeworth−parents . t x t " , " m e l v i l l e−moby_dick . t x t
" , " mi l ton−paradise . t x t " , " shakespeare−caesar . t x t
" , " shakespeare−hamlet . t x t " , " shakespeare−macbeth
. t x t " , " whitman−leaves . t x t " ]
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Gutenberg eBooks

Accessing the original collection is thus helpful:

1 import n l t k
2 import u r l l i b
3
4 u r l = " h t t p : / / www. gutenberg . org / f i l e s / 2554 / 2554−0 . t x t "
5 ur lData = u r l l i b . request . ur lopen ( u r l )
6 f i r s t L i n e = ur lData . r ead l i ne ( ) . decode ( " u t f−8 " )
7 pr in t ( f i r s t L i n e )
8
9 # p r i n t s

10 # The Pro jec t Gutenberg EBook of Crime and Punishment
, by Fyodor Dostoevsky
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2554 = Crime and Punishment, by Fyodor Dostoevsky

How do I find out the Book IDs?
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Directly from the Gutenberg Webpage→ not very efficient.
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Gutenberg Corpus
Under the link http://www.gutenberg.org/dirs/GUTINDEX.ALL, the
project provides a file listing all available books and their IDs.
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Gutenberg Corpus
And as you can see Crime and Punishment, by Fyodor Dostoevsky is
also listed there:

So what more can we find out?
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Regex to extract information

Recall: Start of String and End of String Anchors:

ˆ matches the position before the first character in the string→
Applying ˆ a to abc matches a .
Similarly, $ matches right after the last character in the string→
c $ matches c in abc

Check regex via https://regex101.com/
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Regex to extract information

Lookahead and lookbehind, collectively called "lookaround",
are zero-length assertions just like start and end of word anchors
They do not consume characters in the string, but only assert
whether a match is possible or not
Positive Lookbehind: (?<= B)A→ find expression A where
expression B precedes:
Positive Lookahead: A(? = B)→ find expression A where
expression B follows
Negative Lookbehind: (?<!B)A→ Find expression A where
expression B does not precede
Negative Lookahead: A(?!B)→ Find expression A where
expression B does not follow
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How to extract "French" from "[Language: French]" ???

1 # (?<=B)A −> f i n d expression A where expression B
precedes :

2 # A = . * ? B = \ [ Language :
3 " (? <=\ [ Language : ) . * ? "
4
5 # A(?=B) −> f i n d expression A where expression B

f o l l o w s
6 # A = . * ? B = \ s * ? \ ]
7 " . * ? ( ? = \ s * ? \ ] ) "
8
9 " (? <=\ [ Language : ) . * ? ( ? = \ s * ? \ ] ) "

Check regex via https://regex101.com/
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About 109 languages considering mixtures, such as German to
English:

1 import re
2 f = open ( "GUTINDEX. ALL" , encoding=" u t f−8 " , e r r o r s = " ignore " )
3 data = f . read ( )
4 s = set ( re . f i n d a l l ( " (? <=\ [ Language : ) . * ? ( ? = \ s * ? \ ] ) " , data ) )
5 pr in t ( s )
6 # { "German and Engl ish " , " Bu lgar ian " , " F r i u l i a n " , " Spanish , Engl ish

and Tagalog " , " Catalan " , " Ojibwa " , "German to Engl ish " , "
Welsh " , " French and Engl ish " , " Hebrew " , " Russian " , " Spanish " ,

" Ga l i c i an " , " Greek " , " Spanish and Tagalog " , " Romani ,
d i a l e c t o de los Gitanos de Espaa " , " Portuguese & French " , ...
}

findall() returns all non-overlapping matches of pattern in string as a
list of strings.
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1 data = open ( "GUTINDEX. ALL" , encoding=" u t f−8 " , e r r o r s = " ignore " ) .
read ( )

2 dict= { }
3 for m in re . f i n d i t e r ( " (? <=\n ) ( . * ? ) \ s + ( \ d+) (?= \ n ) " , data ) :
4 dict [m. group ( 2 ) ]= m. group ( 1 )
5 pr in t ( dict )
6 # { " 9333 " : " Johnny Bear , by E . T . Seton " , " 11513 " : "On Land And Sea

At The Dardanel les , by Thomas Charles Bridges " , " 12461 " : "
Cast les i n the Ai r , by Baroness Emmuska Orczy " , " 11034 " : "A
Compi la t ion o f the Messages and Papers o f the Presidents ,
Richardson " , " 3014 " : " The Old Northwest , by Freder i c Aust in
Ogg" , ... }

finditer() returns iterator yielding match objects (use it if the number of
matches is really high).
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Dealing with other formats

Often enough, content on the Internet as well as locally stored content
is transformed to a number of formats different from plain text (.txt).

RTF – Rich Text Format (.rtf)

HTML – HyperText Markup Language (.html, .htm)

XHTML – Extensible HyperText Markup Language (.xhtml,
.xht, .xml, .html, .htm)

XML – Extensible Markup Language (.xml)

RSS – Rich Site Summary (.rss, .xml)
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Dealing with other formats

Additionally, often text is stored in binary formats, such as:

MS Office formats – (.doc, .dot, .docx, .docm,
.dotx, .dotm, .xls, .xlt, .xlm, .ppt, .pps,
.pptx ... and many others)

PDF – Portable Document Format (.pdf)

OpenOffice formats – (.odt, .ott, .oth, .odm ...
and others)
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HTML
http:
//www.bbc.com/news/world-middle-east-42412729

1 import u r l l i b
2
3 u r l = " h t t p : / / www. bbc . com/ news / world−middle−east−42412729 "
4 ur lDa ta = u r l l i b . request . ur lopen ( u r l )
5 html = ur lDa ta . read ( ) . decode ( " u t f−8 " )
6 pr in t ( html )
7
8 # p r i n t s
9 # ' < !DOCTYPE html >\n<html lang ="en " i d =" responsive−news" >\n

10 #<head p r e f i x ="og : h t t p : / / ogp .me/ ns #" >\n <meta charset =" u t f−8
" >\n

11 # <meta h t tp−equiv ="X−UA−Compatible " content =" IE=edge , chrome=1" >\n
12 # < t i t l e >Yemen rebe l b a l l i s t i c m i s s i l e \ ' i n t e r cep ted over Riyadh \ '

− BBC News</ t i t l e >\n
13 # ...
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HTML

HTML is often helpful since it marks up the distinct parts of the
document, which makes them easy to find:

1 ...
2 < t i t l e >Yemen rebe l b a l l i s t i c m i s s i l e i n t e r cep ted over

Riyadh − BBC News</ t i t l e >
3
4 ...
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Python library for pulling data out of HTML and XML files.
can navigate, search, and modify the parse tree.

1 html_doc = " " "
2 <html ><head>< t i t l e >The Dormouse ' s s tory </ t i t l e > </head>
3 <body>
4 <p c lass =" t i t l e "><b>The Dormouse ' s s tory </b> </p>
5 <p c lass =" s to r y ">Once upon a t ime there were three l i t t l e s i s t e r s ;

and t h e i r names were
6 <a h re f =" h t t p : / / example . com/ e l s i e " c lass =" s i s t e r " i d =" l i n k 1 "> Els ie

</a> ,
7 <a h re f =" h t t p : / / example . com/ l a c i e " c lass =" s i s t e r " i d =" l i n k 2 "> Lacie

</a> and
8 <a h re f =" h t t p : / / example . com/ t i l l i e " c lass =" s i s t e r " i d =" l i n k 3 ">

T i l l i e </a >;
9 and they l i v e d at the bottom of a we l l . < / p>

10 <p c lass =" s to r y "> ... </p>
11 " " "
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1 from bs4 import Beaut i fu lSoup
2 soup = Beaut i fu lSoup ( html_doc , ' html . parser ' )
3
4 # wi th open ( " index . html " ) as fp :
5 # soup = Beaut i fu lSoup ( fp )
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BeautifulSoup object represents the document as a nested data
structure:

1 from bs4 import Beaut i fu lSoup
2 soup = Beaut i fu lSoup ( html_doc , ' html . parser ' )
3 pr in t ( soup . p r e t t i f y ( ) )
4 # <html >
5 # <head>
6 # < t i t l e >
7 # The Dormouse ' s s to r y
8 # </ t i t l e >
9 # </head>

10 # <body>
11 # <p c lass =" t i t l e ">
12 # <b>
13 # The Dormouse ' s s to r y
14 # </b>
15 # ...
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Simple ways to navigate that data structure: say the name of the tag
you want

1 soup . t i t l e
2 # < t i t l e >The Dormouse ' s s tory </ t i t l e >
3
4 soup . t i t l e . s t r i n g
5 # u ' The Dormouse ' s s to r y '
6
7 soup . t i t l e . parent . name
8 # u ' head '
9

10 soup . p
11 # <p c lass =" t i t l e "><b>The Dormouse ' s s tory </b> </p>
12
13 soup . p [ ' c lass ' ]
14 # u ' t i t l e '
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Simple ways to navigate that data structure:

1 soup . a
2 # <a c lass =" s i s t e r " h re f =" h t t p : / / example . com/ e l s i e " i d =" l i n k 1 ">

Els ie </a>
3
4 soup . f i n d _ a l l ( ' a ' )
5 # [ <a c lass =" s i s t e r " h re f =" h t t p : / / example . com/ e l s i e " i d =" l i n k 1 ">

Els ie </a> ,
6 # <a c lass =" s i s t e r " h re f =" h t t p : / / example . com/ l a c i e " i d =" l i n k 2 ">

Lacie </a> ,
7 # <a c lass =" s i s t e r " h re f =" h t t p : / / example . com/ t i l l i e " i d =" l i n k 3 ">

T i l l i e </a >]
8
9 soup . f i n d ( id=" l i n k 3 " )

10 # <a c lass =" s i s t e r " h re f =" h t t p : / / example . com/ t i l l i e " i d =" l i n k 3 ">
T i l l i e </a>

Marina Sedinkina- Folien von Desislava Zhekova Language Processing and Python 23/67



Accessing Text beyond NLTK
Processing Raw Text

POS Tagging

Dealing with other formats
HTML
Binary formats

Beautiful Soup

One common task is extracting all the URLs found within a page’s <a>
tags:

1 for l i n k in soup . f i n d _ a l l ( ' a ' ) :
2 pr in t ( l i n k . get ( ' h re f ' ) )
3 # h t t p : / / example . com/ e l s i e
4 # h t t p : / / example . com/ l a c i e
5 # h t t p : / / example . com/ t i l l i e
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Another common task is extracting all the text from a page:

1 pr in t ( soup . ge t_ tex t ( ) )
2 # The Dormouse ' s s to r y
3 #
4 # The Dormouse ' s s to r y
5 #
6 # Once upon a t ime there were three l i t t l e s i s t e r s ;

and t h e i r names were
7 # Els ie ,
8 # Lacie and
9 # T i l l i e ;

10 # and they l i v e d at the bottom of a we l l .
11 #
12 # ...
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Installing Beautiful Soup:
apt-get install python3-bs4 (for Python 3)
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Binary formats

Nowadays we often store text in formats that are not human-readable:
e.g. binary format (e.g. .doc, .pdf). These formats are not as easily
processed as simple text.
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Binary formats

There are a number of third-party modules that can be installed and
used for extracting data from binary files. Yet, depending on the files,
the output is not always clean and easily usable.
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Binary formats

1 import n l t k
2 import PyPDF2
3
4 pdf = PyPDF2 . PdfFi leReader (open ( " t e x t . pdf " , " rb " ) )
5
6 for page in pdf . pages :
7 pr in t ( page . ex t r ac tTex t ( ) )
8
9 # p r i n t s each of the pages from as raw t e x t .

Marina Sedinkina- Folien von Desislava Zhekova Language Processing and Python 29/67



Accessing Text beyond NLTK
Processing Raw Text

POS Tagging

Dealing with other formats
HTML
Binary formats

Binary formats
Snippet from a pdf document "intro.pdf"
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1 import n l t k
2 import PyPDF2
3
4 pdf = PyPDF2 . PdfFi leReader (open ( " i n t r o . pdf " , " rb " ) )
5
6 for page in pdf . pages :
7 pr in t ( page . ex t r ac tTex t ( ) + " \ n " )
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Binary formats

In other cases, the full text might be extracted, but not in a easily
usable format as here:
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What next?

We have seen multiple ways of getting raw text? But what to do with it
next?
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NLP pipelines
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Tokenization with NLTK:

1 import n l t k
2 import u r l l i b
3
4 u r l = " h t t p : / / www. gutenberg . org / f i l e s / 2554 / 2554−0 . t x t "
5 ur lData = u r l l i b . request . ur lopen ( u r l )
6 data = ur lData . read ( ) . decode ( " u t f−8 " )
7
8 tokens = n l t k . word_tokenize ( data )
9 pr in t ( tokens )
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Tokenization with regex:

1 u r l = " h t t p : / / www. gutenberg . org / f i l e s / 2554 / 2554−0 . t x t "
2 ur lData = u r l l i b . request . ur lopen ( u r l )
3 data = ur lData . read ( ) . decode ( " u t f−8 " )
4
5 for m in re . f i n d i t e r ( " \w+" , data ) :
6 pr in t (m. group ( ) )
7
8 # p r i n t s :
9 # ...

10 # him
11 # al though
12 # the
13 # exp lana t ion
14 # ...Marina Sedinkina- Folien von Desislava Zhekova Language Processing and Python 36/67
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1 u r l = " h t t p : / / www. gutenberg . org / f i l e s / 2554 / 2554−0 . t x t "
2 ur lData = u r l l i b . request . ur lopen ( u r l )
3 data = ur lData . read ( ) . decode ( " u t f−8 " )
4
5 for m in re . f i n d i t e r ( " \w+" , data ) :
6 # f o r m i n re . f i n d i t e r ( " \ S+" , data ) :
7 # f o r m i n re . f i n d i t e r ( " [ a−zA−Z ] + " , data ) :
8 # ...
9

10 pr in t (m. group ( ) )
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Searching Tokenized Text

1 import n l t k
2 from n l t k . corpus import gutenberg
3
4 moby = n l t k . Text ( gutenberg . words ( " m e l v i l l e−moby_dick . t x t " ) )
5 pr in t (moby . f i n d a l l ( "<a> <.* > <man>" ) )
6
7 # p r i n t s
8 # a monied man; a nervous man; a dangerous man; a whi te man

; a whi te man; a whi te man; a pious man; a queer man;
a good man; a mature man; a whi te man; a Cape man; a
grea t man; a wise man; a wise man; a b u t t e r l e s s man; a

whi te man; a f i e n d i s h man; a pale man; a f u r i o u s man;
a b e t t e r man; a c e r t a i n man; a complete man; ...
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Searching Tokenized Text

It is easy to build search patterns when the linguistic
phenomenon we’re studying is tied to particular words.

For instance, searching a large text corpus for expressions of the
form x and other ys allows us to discover hypernyms.
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Searching Tokenized Text

1 import n l t k
2 from n l t k . corpus import brown
3
4 hobbies_learned = n l t k . Text ( brown . words ( ca tegor ies =[ "

hobbies " , " learned " ] ) )
5 pr in t ( hobbies_learned . f i n d a l l ( r " <\w+> <and> <other > <\w+s>"

) )
6 # p r i n t s
7 # speed and other a c t i v i t i e s ; water and other l i q u i d s ; tomb

and other landmarks ; Statues and other monuments ;
pear l s and other jewels ; char ts and other i tems ; roads
and other fea tu res ; f i g u r e s and other ob jec ts ;

m i l i t a r y and other areas ; demands and other f a c t o r s ;
abs t rac t s and other comp i la t i ons ; i r o n and other
metals
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POS Tagging Overview
Documentation
Disambiguation
Example from Brown
Variation across Tagsets
Tagged Corpora for Other Languages
Frequency Distributions of POS Tags
Example Explorations
TreeTagger

POS Tagging Overview

parts-of-speech (word classes, lexical categories, POS) – e.g.
verbs, nouns, adjectives, etc.

part-of-speech tagging (POS tagging, tagging) – labeling words
according to their POS

tagset – the collection of tags used for a particular task
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Using a Tagger

A part-of-speech tagger, or POS tagger, processes a sequence of
words, and attaches a part of speech tag to each word:

1 import n l t k
2
3 t e x t = n l t k . word_tokenize ( "And now f o r something

complete ly d i f f e r e n t " )
4 pr in t ( n l t k . pos_tag ( t e x t ) )
5
6 # [ ( ' And ' , 'CC ' ) , ( ' now ' , 'RB ' ) , ( ' f o r ' , ' IN ' ) , ( '

something ' , 'NN ' ) , ( ' complete ly ' , 'RB ' ) , ( '
d i f f e r e n t ' , ' JJ ' ) ]
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Variation in Tags

1 # [ ( ' And ' , 'CC ' ) , ( ' now ' , 'RB ' ) , ( ' f o r ' , ' IN ' ) , ( '
something ' , 'NN ' ) , ( ' complete ly ' , 'RB ' ) , ( '
d i f f e r e n t ' , ' JJ ' ) ]

CC – coordinating conjunction

RB – adverb

IN – preposition

NN – noun

JJ – adjective
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Documentation
NLTK provides documentation for each tag, which can be queried
using the tag, e.g:

1 >>> n l t k . help . upenn_tagset ( 'NN ' )
2 NN: noun , common, s i n g u l a r or mass
3 common−c a r r i e r cabbage knuckle−duster Casino

afghan shed thermosta t investment s l i d e
humour f a l l o f f s l i c k wind hyena ove r r i de
subhumanity mach in is t ...

4 >>> n l t k . help . upenn_tagset ( 'CC ' )
5 CC: con junc t ion , coo rd ina t i ng
6 & and both but e i t h e r e t for l ess minus n e i t h e r

nor or plus so th e r e f o r e t imes v . versus vs .
whether yet
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Documentation

Note!
Some POS tags denote variation of the same word type, e.g. NN,
NNS, NNP, NNPS, such can be looked up via regular expressions.

1 >>> n l t k . help . upenn_tagset ( 'NN* ' )
2 NN: noun , common, s i n g u l a r or mass
3 common−c a r r i e r cabbage knuckle−duster Casino ...
4 NNP: noun , proper , s i n g u l a r
5 Motown Venneboerger Czestochwa Ranzer Conchita

...
6 NNPS: noun , proper , p l u r a l
7 Americans Americas Amharas A m i t y v i l l e s ...
8 NNS: noun , common, p l u r a l
9 undergraduates scotches b r i c−a−brac ...
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Disambiguation

POS tagging does not always provide the same label for a given word,
but decides on the correct label for the specific context –
disambiguates across the word classes.
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Disambiguation
POS tagging does not always provide the same label for a given word,
but decides on the correct label for the specific context –
disambiguates across the word classes.

1 import n l t k
2
3 t e x t = n l t k . word_tokenize ( " They re fuse to permi t us

to ob ta in the re fuse permi t " )
4 pr in t ( n l t k . pos_tag ( t e x t ) )
5
6 # [ ( ' They ' , 'PRP ' ) , ( ' re fuse ' , 'VBP ' ) , ( ' to ' , 'TO ' ) ,

( ' permi t ' , 'VB ' ) , ( ' us ' , 'PRP ' ) , ( ' to ' , 'TO ' ) , ( '
ob ta in ' , 'VB ' ) , ( ' the ' , 'DT ' ) , ( ' re fuse ' , 'NN ' ) ,
( ' permi t ' , 'NN ' ) ]
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Example from Brown

Whenever a corpus contains tagged text, the NLTK corpus interface
will have a tagged_words() method.

1 >>> n l t k . corpus . brown . words ( )
2 [ ' The ' , ' Fu l ton ' , ' County ' , ' Grand ' , ' Jury ' , ' sa id ' ,

... ]
3
4 >>> n l t k . corpus . brown . tagged_words ( )
5 [ ( ' The ' , 'AT ' ) , ( ' Fu l ton ' , 'NP−TL ' ) , ... ]
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Variation across Tagsets

Even for one language, POS tagsets may differ considerably!
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Variation across Tagsets
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Variation across Tagsets
The Open Xerox English POS tagset:
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Variation across Tagsets

The variation across tagsets is based on the different decisions and
the information needed to be included:

morphologically rich tags

morphologically poor ones
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Arabic Example

For example, in Arabic the morphologically-poor tag NN may be
divided into the following morphologically-rich variants:
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NLTK and simplified tags

NLTK includes built-in mapping to a simplified tagset for most complex
tagsets included in it:

1 >>> n l t k . corpus . brown . tagged_words ( )
2 [ ( ' The ' , 'AT ' ) , ( ' Fu l ton ' , 'NP−TL ' ) , ... ]
3
4 >>> n l t k . corpus . brown . tagged_words ( tagse t= ' u n i v e r s a l '

)
5 [ ( ' The ' , 'DET ' ) , ( ' Fu l ton ' , 'NOUN ' ) , ... ]
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NLTK and simplified tags

The Universal Part-of-Speech Tagset of NLTK:
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Tagged Corpora for Other Languages

Tagged corpora for several other languages are distributed with NLTK,
including Chinese, Hindi, Portuguese, Spanish, Dutch, and Catalan.

1 >>> nltk.corpus.sinica_treebank.tagged_words()
2 >>> nltk.corpus.indian.tagged_words()
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Frequency Distributions of POS Tags
We have calculated Frequency Distributions based on a sequence of
words. Thus, we can do so for POS tags as well.

1 import n l t k
2 from n l t k . corpus import brown
3
4 brown_news_tagged = brown . tagged_words ( ca tegor ies= ' news ' ,

tagse t= ' u n i ve r s a l ' )
5 tag_fd = n l t k . FreqDis t ( tag for ( word , tag ) in

brown_news_tagged )
6 pr in t ( tag_fd . most_common ( ) )
7
8 # [ ( 'NOUN ' , 30640 ) , ( 'VERB ' , 14399 ) , ( 'ADP ' , 12355 ) , ( ' . ' ,

11928 ) , ( 'DET ' , 11389 ) , ( ' ADJ ' , 6706 ) , ( 'ADV ' , 3349 ) ,
( 'CONJ ' , 2717 ) , ( 'PRON ' , 2535 ) , ( 'PRT ' , 2264 ) , ( 'NUM ' ,
2166 ) , ( 'X ' , 106 ) ]
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Example Explorations

1 import n l t k
2 wsj = n l t k . corpus . t reebank . tagged_words ( tagse t= ' u n i ve r s a l ' )
3 cfd1 = n l t k . Cond i t i ona lF reqD is t ( wsj )
4 pr in t ( l i s t ( cfd1 [ ' y i e l d ' ] . keys ( ) ) )
5 pr in t ( l i s t ( cfd1 [ ' cu t ' ] . keys ( ) ) )

???
What is calculated in the lines 4 and 5?
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Example Explorations

1 import n l t k
2 wsj = n l t k . corpus . t reebank . tagged_words ( tagse t= ' u n i ve r s a l ' )
3 cfd1 = n l t k . Cond i t i ona lF reqD is t ( wsj )
4 pr in t ( l i s t ( cfd1 [ ' y i e l d ' ] . keys ( ) ) )
5 # [ 'NOUN ' , 'VERB ' ]
6 pr in t ( l i s t ( cfd1 [ ' cu t ' ] . keys ( ) ) )
7 # [ 'NOUN ' , 'VERB ' ]
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Example Explorations

We can reverse the order of the pairs, so that the tags are the
conditions, and the words are the events. Now we can see likely words
for a given tag:

1 import n l t k
2
3 wsj = n l t k . corpus . t reebank . tagged_words ( tagse t= ' u n i ve r s a l ' )
4 cfd2 = n l t k . Cond i t i ona lF reqD is t ( ( tag , word ) for ( word , tag )

in wsj )
5 pr in t ( l i s t ( cfd2 [ 'VERB ' ] . keys ( ) ) )
6
7 # [ ' sue ' , ' l eav ing ' , ' d ischarge ' , ' posing ' , ' r e d i s t r i b u t i n g

' , ' emerges ' , ' a n t i c i p a t e s ' , ' Hold ' , ' pur rs ' , ' t e l l i n g
' , ' obta ined ' , ' r i n g i n g ' , ' mind ' , ... ]
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Example Explorations

1 import n l t k
2 from n l t k . corpus import brown
3
4 def process ( sentence ) :
5 for (w1, t1 ) , (w2, t2 ) , (w3, t3 ) in n l t k . t r i g rams ( sentence ) :
6 i f ( t1 . s t a r t s w i t h ( 'V ' ) and t2 == 'TO ' and
7 t3 . s t a r t s w i t h ( 'V ' ) ) :
8 pr in t (w1, w2, w3)
9

10 for tagged_sent in brown . tagged_sents ( ) :
11 process ( tagged_sent )

???
What is calculated here?
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Example Explorations

1 # combined to achieve
2 # cont inue to place
3 # serve to p r o t e c t
4 # wanted to wa i t
5 # al lowed to place
6 # expected to become
7 # expected to approve
8 # expected to make
9 # in tends to make

10 # seek to set
11 # l i k e to see
12 # designed to prov ide

Marina Sedinkina- Folien von Desislava Zhekova Language Processing and Python 62/67



Accessing Text beyond NLTK
Processing Raw Text

POS Tagging

POS Tagging Overview
Documentation
Disambiguation
Example from Brown
Variation across Tagsets
Tagged Corpora for Other Languages
Frequency Distributions of POS Tags
Example Explorations
TreeTagger

Example Explorations

1 import n l t k
2 from n l t k . corpus import brown
3
4 brown_news_tagged = brown . tagged_words ( ca tegor ies= ' news ' , tagse t= '

u n i v e r s a l ' )
5 data = n l t k . Cond i t i ona lF reqD is t ( ( word . lower ( ) , tag ) for ( word , tag

) in brown_news_tagged )
6
7 for word in data . cond i t i ons ( ) :
8 i f len ( data [ word ] ) > 3 :
9 tags = data [ word ] . keys ( )

10 pr in t ( word , ' ' . j o i n ( tags ) )

???
What is calculated here?
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Example Explorations
Extract most ambiguous words across the word classes:

1 import n l t k
2 from n l t k . corpus import brown
3
4 brown_news_tagged = brown . tagged_words ( ca tegor ies= ' news ' , tagse t= '

u n i v e r s a l ' )
5 data = n l t k . Cond i t i ona lF reqD is t ( ( word . lower ( ) , tag ) for ( word , tag

) in brown_news_tagged )
6
7 for word in data . cond i t i ons ( ) :
8 i f len ( data [ word ] ) > 3 :
9 tags = data [ word ] . keys ( )

10 pr in t ( word , ' ' . j o i n ( tags ) )
11 # t h a t DET ADP ADV PRON
12 # best ADJ NOUN ADV VERB
13 # present ADJ NOUN ADV VERB
14 # close NOUN ADJ ADV VERB
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TreeTagger

The TreeTagger is a tool for annotating text with part-of-speech
and lemma information
used to tag German, English, French, Italian, Danish, Dutch,
Spanish, Bulgarian, Russian, Portuguese, Galician, Greek,
Chinese, Swahili, Slovak, Slovenian, Latin, Estonian, etc.

Sample output:

word pos lemma
The DT the
TreeTagger NP TreeTagger
is VBZ be
easy JJ easy
to TO to
use VB use
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TreeTagger

Download the files from http://www.cis.
uni-muenchen.de/~schmid/tools/TreeTagger/
Run the installation script: sh install-tagger.sh
Test it:

1 echo ' Das i s t e in gutes B e i s p i e l ! ' | cmd / t ree−tagger−german
2
3 reading parameters ...
4 tagg ing ...
5 f i n i s h e d .
6 das PDS die
7 i s t VAFIN sein
8 ein ART eine
9 gutes ADJA gut

10 B e i s p i e l NN B e i s p i e l
11 ! $ . !
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