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What is a word?

● Count the words: 
Bob’s handyman is a do-it-yourself kinda guy, isn’t he?
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Structural subfields of linguistics

Phonetics The study of the sounds of human language

Phonology The study of sound systems in human languages

Morphology The study of the formation and internal structure of words

Syntax The study of the formation and internal structure of sentences

Semantics The study of the meaning of sentences 

Pragmatics The study of the way sentences with their semantic meanings are 
used for particular communicative goals



Words

● Orthographic definition
○ strings separated by white spaces
○ problems: Bob’s handy man is a do-it-yourself kinda guy, isn’t he?
○ unwritten languages, languages that don’t use white spaces, etc.
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● Syntactic definition
○ words are the syntactic building blocks of sentences 



Parts of speech

● Open classes
○ nouns
○ verbs
○ adjectives 
○ adverbs

● Closed classes
○ prepositions 
○ determiners
○ pronouns
○ conjunctions
○ auxiliary verbs



Part of speech tagsets

● Penn treebank tagset (Marcus et al., 1993)



The Universal Dependencies 

https://universaldependencies.org



What is a word
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Morpheme

Image from Lori Levin and David R. Mortensen’s draft book “Human Languages for Artificial Intelligence”



Words are made of morphemes

Bob’s handy man is a do-it-yourself kinda guy, isn’t he?

free
morpheme 

bound
morphemes 

Example by Austin Matthews



Morphological processes

● concatenation
● affixation = stem+affix

○ prefix
○ suffix

● non-concatenative affixation
○ infix

● compounding = stem+stem

stem
prefix + stem
prefix + stem + suffix
=circumfixation

=



Tagalog

● Tagalog
○ stem - bundok 
○ singular - mabundok
○ plural - mabubundok
○ gloss - ‘mountainous’

Example from Lori Levin and David R. Mortensen’s draft book “Human Languages for Artificial Intelligence”



Arabic, Chinese

● Arabic
○ root and pattern morphology

● Chinese
○ compound words



Morphological functions

● Derivational morphemes 
○ bound morphemes used to create new words 
○ is these affixes are attached to a new base, the 

resulting combination yields a word with a new 
meaning

○ often derived word belongs to a different syntactic 
class 

● Inflectional morphemes
○ bound morphemes used to mark grammatical 

distinctions
○ change the form but not POS tag or the key meaning 

of the word 

 

=



Morphological typology

● Isolating or Analytic
○ Vietnamese, Chinese, English

● Synthetic
○ Fusional or Flexional 

■ German, Greek, Russian
■ Templatic: Hebrew and Arabic

○ Agglutinative or Agglutinating
■ Finnish, Turkish, Malayalam, Swahili

○ Polysynthetic 
■ Inuit, Yupik



UniMorph

https://unimorph.github.io

https://unimorph.github.io/doc/unimorph-schema.pdf




The SIGMORPHON shared tasks

● Cross-lingual transfer for morphological inflection
● Morphological analysis in context
● Morphological paradigm completion



Related NLP problems

● tokenization
● lemmatization

● processing words in multilingual NLP tasks, e.g. language modeling or 
machine translation 

○ tokens 
○ characters 
○ subwords
○ +morphological knowledge 

● syntactic tagging (next class) and morphological analysis (later in the course)



Readings and class discussion
● Read Chapter 2 in Bender E., 2013. Linguistic Fundamentals for Natural Language Processing: 100 

Essentials from Morphology and Syntax.

● Pick a language in one of the following  branches of language families: 
Bantu, Dravidian, Finno-Ugric, Japonic, Papuan, Semitic, Slavic, Turkic languages. 
Tell us about some interesting aspects of morphology of that language, following examples from the 
assigned reading; cite your sources. 

If you would need to implement a tokenizer for that language, what language specific knowledge it 
would be important to incorporate into the tokenizer? 


