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1.3 NLP Techniques and Challenges

1.4 Linguistic Basics

1.5 Morphology

1.6 Evaluation, Precision and Recall

1.7 Regular Expressions 
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Text Segmentation
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Splitting a text into meaningful units,
such as sentences, sections, or 
paragraphs
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Sentence Spitting
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Splitting a text into sentences

http://textanalysisonline.com/nltk-sentence-segmentation  

http://textanalysisonline.com/nltk-sentence-segmentation
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Tokenization
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Splitting a stream of text up into words, phrases, symbols, or 
other meaningful elements called tokens

http://text-processing.com/demo/tokenize/ 

http://text-processing.com/demo/tokenize/
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Part-of-Speech Tagging
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Marking up a word in a text as corresponding to a particular 
part of speech, based on both its definition and its context

http://textanalysisonline.com/nltk-pos-tagging 

http://textanalysisonline.com/nltk-pos-tagging
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Parsing
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Analysing a string of symbols conforming to the rules of a formal 
grammar and building a syntactic tree of a sentence

http://nlp.stanford.edu:8080/parser/index.jsp 

http://nlp.stanford.edu:8080/parser/index.jsp


Information Sertvice Engineering , Prof. Dr. Harald Sack & Dr. Maria Koutraki, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

8

Named Entity Recognition
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Locating and classifying atomic elements into predefined categories 
such as names, persons, organizations, locations, expressions of 
time, quantities, monetary values, etc.

http://nlp.stanford.edu:8080/ner/process 

http://textanalysisonline.com/spacy-named-entity-recognition-ner 

http://nlp.stanford.edu:8080/ner/process
http://textanalysisonline.com/spacy-named-entity-recognition-ner
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Named Entity Resolution / Word Sense Disambiguation
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Finding out the exact meaning of an entity, i.e. linking a text 
segment to its corresponding entity in a knowledge base

http://scihi.org/neil-armstrong-the-first-man-of-the-moon/ 

http://scihi.org/neil-armstrong-the-first-man-of-the-moon/
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Semantic Role Labeling
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Extracting subject-predicate-object triples from a sentence

http://cogcomp.cs.illinois.edu/page/demo_view/srl 

http://cogcomp.cs.illinois.edu/page/demo_view/srl
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Paraphrasing
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● A paraphrase is a restatement of the meaning of a text or passage by 
using other words

● from Greek παράφρασις, meaning 
"additional manner of expression"

● Examples:
○ Google bought YouTube. ⇔ Google acquired YouTube.
○ When will my book arrive?  ⇔ When will I receive my book?
○ Pat said, “I like football.” ⇔ Pat said that he liked football.
○ Pat likes Chris, because she is smart. ⇔ Pat likes Chris, because Chris is smart.

Rahul Bhagat, Eduard Hovy, What Is a Paraphrase?, in Computational Linguistics,  Volume 39, Number 3, 2013, doi:10.1162/COLI a 00166 



Information Sertvice Engineering , Prof. Dr. Harald Sack & Dr. Maria Koutraki, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

12

Ambiguity
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● One word or a sentence can have different meanings (in the 
language to which it belongs to)

● Examples:

○ “Jaguar” - [car / cat / operating system / etc.]

○ “The door is open!”

○ “We saw her duck.”
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Phonological Ambiguity
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

http://worldsgreatestsmile.com/html/phonological_ambiguity.html 

● Words which sound the same but have different 
meanings

○ e.g., weekend vs. weak end

http://worldsgreatestsmile.com/html/phonological_ambiguity.html
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Syntactic Ambiguity
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● A situation where a sentence may be 
interpreted in more than one way due to 
ambiguous sentence structure.

● also called amphiboly or amphibology

● Example:

○ He saw the man on the rooftop with a 
binocular.

○ One morning I shot an elephant in my 
pyjamas. How he got into my pyjamas, 
I’ll never know.



Information Sertvice Engineering , Prof. Dr. Harald Sack & Dr. Maria Koutraki, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

15

Semantic Ambiguity
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● A situation where a sentence contains one or 
more words with different meanings, and the 
significance of the sentence changes 
dramatically depending on which meaning is 
intended

● Example:

○ “The astronomer loves the star.”
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Referential Ambiguity
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Analysis of coherent sequences of sentences, which may contain 
referential ambiguities.

● Example:

○ “Alice understands that you like your mother, but she …”

○ Does “she” refer to Alice or to your mother?
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Natural Language is Highly Ambiguous
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

Ferdinand de Sausurre (1857-1913)

I’m a Linguist.

I love ambiguity more than most people.
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Natural Language is Highly Ambiguous
Information Service Engineering - Lecture 1 Natural Language Processing - 1.3 NLP Techniques and Challenges

● Meaning is context sensitive:

○ Depends on the people present e.g. “How far is it?” (miles, km?)

○ Depends on the social context: “That was bad!”

○ Depends on the location, e.g. “Play <song> upstairs”

○ Depends on the time of day, e.g. “Let's go eat”

○ Depends on prior sentences: “The third one”

● Even more difficult is to detect and correctly interpret 
slang, jargon, humor, and sarcasm

● Also spelling mistakes, grammar mistakes, and (newly created) 
abbreviations have to be resolved
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Linguistic Basics
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Next Lecture...
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