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Multilingual NLP

• For any task we expect out of language technologies, they 
should work for any language 

• Question answering, information retrieval, summarization 

• Dialogue systems and chatbots 

• Language generation 

• Language technologies can also support cross-language 
communication 

• Machine translation 

• Language learning



Challenge: Data Modality
• Not all languages have writing systems, with many languages 

where: 

• Only audio recording is possible or available 

• Developing a consistent writing system is difficult, and 
finding or creating written records is extremely time-
consuming relative to how much the language is used 

• Some languages are rarely written or have inconsistent uses of 
writing systems, and only used conversationally 

• Some writing systems are not-yet  
digitized, or all documents are handwritten

Stokoe notation of ASL

https://sei.berkeley.edu/scripts-to-encode/

Aztec syllabary, PauloCalvo, Wikipedia



• For most languages, very little 
data is available for training or 
evaluating language technologies 

• There’s even less labeled or 
parallel data!

Challenge: Data Scarcity

1.2B total speakers, virtually no 
available data for building 

language technologies

Joshi et al. 2020, ACL “The state and fate of linguistic diversity and inclusion in the NLP world”



Challenge:  
Dialectical Variation

• The same languages can vary significantly 
depending on who is speaking it where 

• Regional differences 

• Formality differences 

• What can vary? Any linguistic features! 

• Speakers often mix different dialects with 
one another in the same conversation 
(code-mixing)

Aji et al. 2022

Romance languages; Simighejan, Wikipedia



Challenge: Speech Systems
In some languages, syllables may be 
distinguished not only by which specific vowel is 
used, but also by: 

• Syllable length 

• Pitch contour 

• Pitch height 

• Phonation (breathy, creaky, etc.) 

Differences between vowels may be more subtle

Speech Spectrogram
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Challenge: Morphology
• Synthetic languages denote 

syntactic relationships between 
words using inflection 
(modification of a word, e.g., 
conjugating a word) or 
agglutination (adding particles 
to a word) 

• Issues with tokenization

Reduplication in Pingelapese



Challenge: Lexical Semantics

Gibson et al. 2017, Barua et al. 2024

Base 80 numerical system (Supyire)



Challenge: Syntax



Challenge: Semantics
Wide variety of possible language features: 

• Noun classifiers and grammatical genders 

• What must be specified via declension (e.g., 
tense, aspect, number, gender, evidentiality, 
etc.)



Challenge: Idioms and  
Figurative Speech

Examples from Hellina Nigatu, Rudy Corona, Kayo Yin, Kalvin Chang

ውሃችን አለቀ (ehel wehachen aleke) 
literally: we ran out of grain and water 
actual meaning: our time [usually romantic] has come to an end

armar un pancho 
literally: to make/create a Pancho 
actual meaning: to cause a big scene

馬馬虎虎 (mǎ mǎ hǔ hǔ) 
literally: horse-horse-tiger-tiger 
actual meaning: sloppy

能ある鷹は爪を隠す (nō aru taka wa tsume o kakusu) 
literally: a skilled hawk hides its talons 
actual meaning: truly talented people don’t  
show off their skills

Pancho Villa

Soga Nichokuan’s “Eagle on a rock”, 1624—44



Challenge: Differences in  
Language Use

Irish

Korean honorifics



Challenge: Language Change

Singlish


