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Learning 
Goals

• Understand the context of NLP

• Explain main concepts

• Use main libraries
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NLP
• Natural language processing 

• Subfield of artificial intelligence, linguistics, and computer 
science 

• Create software to process and analyze large amounts of natural 
language data
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NLP

• Tokenization
• Stemming
• Lemmatization
• Part-of-Speech (POS) Tagging
• Named Entity Recognition 

(NER)
• Sentiment Analysis
• Language Modeling
• Machine Translation

• Text Summarization
• Information Extraction
• Question Answering 
• Text Classification
• Topic Modeling
• Dependency Parsing
• Discourse Analysis



2025/26  - 7Carlos J. Costa (ISEG)

Tokenization

Breaking down text into 
smaller units such as words, 
phrases, or sentences.
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Stemming

Removing suffixes or 
prefixes from words 
to obtain their root 
form.
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Lemmatization

Reducing words to their base 
or dictionary form while still 
ensuring they are valid 
words.
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Part-of-Speech 
(POS) Tagging
Assigning grammatical categories (such 
as noun, verb, adjective, etc.) to words 
in a sentence.
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Named Entity 
Recognition (NER)

Identifying and 
classifying named 
entities (such as person 
names, locations, 
organizations, etc.) in 
text.
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Sentiment 
Analysis

Determining the 
sentiment or opinion 
expressed in text, 
typically categorized 
as positive, negative, 
or neutral.
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Language 
Modeling

Building statistical models to predict the next 
word in a sequence of words, often used in 
machine translation, autocomplete, and speech 
recognition.
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Machine 
Translation
Translating text from one language to another 
automatically using computational methods.
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Text 
Summarization
Generating concise summaries of longer text 
documents while preserving the most 
important information.
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Information 
Extraction

Automatically extracting structured 
information from unstructured text, such as 
extracting entities, relations, and events.
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Regular Expression

⚫ Sequence of characters that specifies a search pattern.

⚫ https://docs.python.org/3/howto/regex.html
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Question 
Answering

Building systems that can understand and 
answer questions posed in natural language.
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Text 
Classification

Categorizing text documents into predefined 
categories or classes, such as spam detection, 
sentiment classification, topic classification, 
etc.
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Topic Modeling

Identifying topics 
or themes present 
in a collection of 
documents, often 
using techniques 
like Latent 
Dirichlet 
Allocation (LDA).
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Dependency 
Parsing

Analyzing the grammatical 
structure of sentences to 
determine the relationships 
between words.
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Discourse 
Analysis

Studying the 
organization and 
structure of connected 
texts beyond the 
sentence level, 
including coherence, 
cohesion, and 
rhetorical relations.
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Web 
Scraping

• Beautiful Soup is a HTML parser. 

• This Python library is designed for 
screen-scraping projects. 

• Three features make it powerful:

• navigating, searching, and 
modifying a parse tree

• converts incoming documents 
to Unicode and outgoing 
documents to UTF-8

• sits on top of popular Python 
parsers like lxml and html5lib.

• https://www.crummy.com/software/
BeautifulSoup/
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Stopword

• Removing stop words is an essential step in 
NLP text processing

• filtering out high-frequency words that add 
little or no semantic value to a sentence

•  for example  to, at, for, is, etc.
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Libraries
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NLTK

• Natural Language Toolkit

• A suite of text processing libraries for:

• Classification

• Tokenization 

• Stemming 

• Tagging 

• Parsing 

• Semantic reasoning

• http://www.nltk.org/book/ 
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Conclusions

• NLP as subset of AI and CS
• Main concepts and Applications
• Main libraries
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