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What is Information Retrieval?

This presentation was developed by Ricardo Campos, Professor of ICT of the Polytechnic 
Institute of Tomar and researcher of LIAAD - INESC TEC. Part of the slides used in this 
presentation were adapted from presentations found in internet and from reference 
bibliography:

• Dipanjan Sarkar (2016). Text Analytics with Python

• http://www.nltk.org/book/ch02.html
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What is Information Retrieval?

The Python ecosystem is very diverse and supports a wide variety of libraries, 

frameworks, and modules in many domains

There are several dedicated frameworks and libraries for text analytics that you can 

just install and start using—just like any other built-in module in the Python 

standard library

Leveraging these frameworks saves a lot of effort and time that would have been

otherwise spent on writing boilerplate code to handle, process, and manipulate text

data.
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• NLTK: The Natural Language Toolkit is a complete platform that contains more than 

50 corpora and lexical resources. It also provides the necessary tools, interfaces, and 

methods to process and analyze text data.

• Pattern: provides tools and interfaces for web mining, information retrieval, NLP, 

machine learning, and network analysis. The pattern.en module contains most of the 

utilities for text analytics.

• gensim: The gensim library has a rich set of capabilities for semantic analysis, 

including topic modeling and similarity analysis. But the best part is that it contains a 

Python port of Google’s very popular word2vec model (originally available as a C 

package), a neural network model implemented to learn distributed representations 

of words where similar words (semantic) occur close to each other.
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• textblob: This is another library that provides several capabilities including text 

processing, phrase extraction, classification, POS tagging, text translation, and 

sentiment analysis.

• spacy: This is one of the newer libraries, which claims to provide industrial-strength 

NLP capabilities by providing the best implementation of each technique and 

algorithm, making NLP tasks efficient in terms of performance and implementation.

Besides these, there are several other frameworks and libraries that are not dedicated

towards text analytics but that are useful when you want to use machine learning

techniques on textual data. These include the scikit-learn , numpy , and scipy stack.
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Besides these, deep learning and tensor-based libraries like theano, tensorflow, and

keras also come in handy if you want to build advanced deep learning models based

on deep neural nets, convnets, and LSTM-based models.

You can install most of these libraries using the pip install <library> command from the 

command prompt or terminal.
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Text corpora are large and structured collection of texts or textual data. The primary 
purpose of text corpora is to leverage them for linguistic as well as statistical analysis 
and to use them as data for building NLP tools.

The organization of the corpus will vary according its type.  Knowing the organization 
may be important for using the corpus. 
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• The simplest kind lacks any structure: it is just a collection of texts. 

• Often, texts are grouped into categories that might correspond to genre, source, author, 

language, etc. 

• Sometimes these categories overlap, notably in the case of topical categories as a text can be 

relevant to more than one topic. 

• Occasionally, text collections have temporal structure, news collections being the most 

common example.
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• Brown Corpus: This was the first million-word corpus for the English language, 
published by Kucera and Francis in 1961, also known as “A Standard Corpus of 
Present-Day American English.” This corpus consists of text from a wide variety of 
sources and categories.
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• LOB Corpus: The main motivation of this project was to provide a British 
counterpart to the Brown corpus. This corpus is also a million-word corpus 
consisting of text from a wide variety of sources and categories.

• Collins Corpus : large electronic corpus of contemporary text in the English 
language.

• Penn Treebank : This corpus consists of tagged and parsed English sentences 
including annotations like POS tags and grammar-based parse trees typically 
found in treebanks.
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• CHILDES: a corpus that serves as a repository for language acquisition data, 
including transcripts, audio and video in 26 languages from over 130 different 
corpora. This has been merged with a larger corpus Talkbank recently. It is used 
extensively for analyzing the language and speech of young children.

• WordNet : This corpus is a semantic-oriented lexical database for the English 
language. It consists of words and synonym sets (synsets). Besides these, it consists 
of word definitions, relationships, and examples of using words and synsets. 
Overall, it is a combination of a dictionary and a thesaurus.

• COCA : The Corpus of Contemporary American English (COCA) is the largest text 
corpus in American English and consists of over450 million words, including 
spoken transcripts and written text from various categories and sources.
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• BNC : The British National Corpus (BNC) is one of the largest English corpora, 
consisting of over 100 million words of both written and spoken text samples from 
a wide variety of sources. This corpus is a representative sample of written and 
spoken British English of the late 20th century.

• ANC : The American National Corpus (ANC) is a large text corpus in American 
English that consists of over 22 million words of both spoken and written text 
samples since the 1990s. It includes data from a wide variety of sources, including 
emerging sources like email, tweets, and web information not present in the BNC.
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• Google N-gram Corpus : The Google N-gram Corpus consists of over a trillion 
words from various sources including books, web pages, and so on. The corpus 
consists of n-gram files up to 5-grams for each language.

• Reuters Corpus : This corpus is a collection of Reuters news articles and stories 
released in 2000 specifically for carrying out research in NLP and machine learning.

• Web, chat, email, tweets : These are entirely new forms of text corpora that have 
sprung up into prominence with the rise of social media. They are obtainable on 
the Web from various sources including Twitter, Facebook, chat rooms, and so on.
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NLTK Modules
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NLTK.CORPUS: Some of the Corpora Distributed with NLTK

Corpus Contents

Brown Corpus 15 genres, 1.15M words, tagged, categorized

Dependency Treebank Dependency parsed version of Penn Treebank sample

Floresta Treebank 9k sentences, tagged and parsed (Portuguese)

Gazetteer Lists Lists of cities and countries

Gutenberg (selections) 18 texts, 2M words

Inaugural Address Corpus US Presidential Inaugural Addresses (1789-present)

Movie Reviews 2k movie reviews with sentiment polarity classification
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Corpus Contents

Question Classification 6k questions, categorized

Reuters Corpus 1.3M words, 10k news documents, categorized

SentiWordNet sentiment scores for 145k WordNet synonym sets

Stopwords Corpus 2,400 stopwords for 11 languages

Penn Treebank (selections) 40k words, tagged and parsed

WordNet 3.0 (English) 145k synonym sets
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Basic Corpus Functionality in NLTK
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Frequency Distribution (FreqDist)

Frequency distribution tells us the frequency of each vocabulary item in the text. It is a 
"distribution" because it tells us how the total number of word tokens in the text are 
distributed across the vocabulary items. 
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Given some list of words (e.g., mylist)) or other items, FreqDist(mylist) would compute 
the number of occurrences of each item in the list. 

Since we often need frequency distributions in language processing, NLTK provides 
built-in support for them. 
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FreqDist also provides some useful methods for plotting. We can for example 
generate a cumulative frequency plot for the 50 most frequent words of fdist1 using 
fdist1.plot(50, cumulative=True)
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Commonly-used methods in NLTK's Frequency Distributions
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Conditional Frequency Distribution (ConditionalFreqDist)

When the texts of a corpus are divided into several categories, by genre, topic, author, 
etc, we can maintain separate frequency distributions for each category.

This will allow us to study systematic differences between the categories.
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A conditional frequency distribution is a collection of frequency distributions, each one 
for a different "condition". 

The condition will often be the category of the text.

Differences between FreqDist and ConditionalFreqDist

• A frequency distribution counts observable events, such as the appearance of 
words in a text. text = ['The', 'Fulton', 'County', 'Grand', 'Jury', 'said', ...]

• A conditional frequency distribution needs to pair each event with a condition. 
pairs = [('news', 'The'), ('news', 'Fulton'), ('news', 'County'), ...]
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Whereas FreqDist() takes a simple list as input, ConditionalFreqDist() takes a list of 
pairs.

For each genre, we loop over every word in the genre, producing pairs consisting of 
the genre and the word. The list of pairs is then used to create a ConditionalFreqDist, 
and save it in a variable cfd. 
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ConditionalFreqDist also provides some useful methods for tabulation and plotting.

In the plot() and tabulate() methods, we can optionally specify which conditions to 
display with a conditions= parameter. When we omit it, we get all the conditions.

Similarly, we can limit the samples to display with a samples= parameter. 

This makes it possible to load a large quantity of data into a conditional frequency 
distribution, and then to explore it by plotting or tabulating selected conditions and 
samples.
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The following code tabulates the 10 most frequent words of the category news:
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The following code enables to plot the 10 most frequent words of the category news 
in a cumulative way
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Commonly-used methods in NLTK’s Conditional Frequency Distributions
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NLTK.METRICS: Similarity Metrics

Edit Distance (also known as Levenshtein) is used to compute the number of 
characters that can be inserted, substituted, or deleted in order to make two strings 
equal.
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Jaccard Coefficient may be defined as a measure of the overlap of two sets, X and Y.
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• http://www.nltk.org/book/
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