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UD in a Nutshell

Cross-linguistically consistent grammatical annotation

Support multilingual research in NLP and linguistics
• Meaningful linguistic analysis within and across languages

• Syntactic parsing in monolingual and cross-lingual settings

• Useful information for downstream language understanding tasks

Build on common usage and existing de facto standards

Complement – not replace – language-specific schemes



UD for Linguistic Research

Theory
• Can we make linguistic sense of UD representations?

• Are dependencies syntactic or semantic?

Data
• What kind of linguistic data is available in UD treebanks?

• How diverse are the data sets?

Studies
• Two case studies using UD resources



Theory
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• Content words are related by dependency relations
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• Function words attach to the content word they modify
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• Content words are related by dependency relations

• Function words attach to the content word they modify

• Punctuation attach to head of phrase or clause 
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“Such an approach to the syntax of natural languages is contrary to most work in 
theoretical syntax in the past 35 years, regardless of whether this work is 

constituency- or dependency-based.” (Groß and Osborne, 2015)

Dubious Linguistics?
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What is a head?

Zwicky (1985), summarised by Hudson (1987)



Why choose one?
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What about UD?
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Dependencies to Logical Forms
Composition

Disney acquired Pixar

nsubj dobj

root

(nsubj (dobj acquired Pixar) Disney)

�z.9xy.acquired(ze) ^ Pixar(ya) ^ Disney(xa) ^
arg1(ze, xa) ^ arg2(ze, ya)

1

20

Reddy et al. (2016) Transforming Dependency Structures 
to Logical Forms for Semantic Parsing



UD Syntax

Other relations encoded in labels – not tree structure
• Functional relations link functional heads to lexical heads

• Coordination relations link equivalent heads/dependents 

• Multiword relations link elements of lexicalized expressions  
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Linguistic Typology

Croft et al. (2017) Linguistic Typology Meets Universal Dependencies
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Verb Groups
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det case

nmod

det nmod

det

the Chair ’s o�ce of the Chair
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Syntax or Semantics?

Are not UD dependencies semantic rather than syntactic?
• Dependencies capture predicate-argument relations

• Dependencies do not (directly) capture agreement and government 

A functional view of syntax:
• UD is based on grammatical functions, not semantic roles

• UD models relations that are encoded morphosyntactically

• UD does not model semantic role alternations



Grammatical Functions
Thomas Alva Edison invented the light bulb as well as the phonograph
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Valency-Changing Operations
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UD Representations
• Mono-stratal but multi-relational representations

• Grammatical functions take priority

• Both lexical and functional heads can be extracted
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 But you need to be aware of this! 



Head-Initial or Head-Final?
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Data



50 languages

70 treebanks

http://universaldependencies.org
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Thanks to Richard for sharing slides!



Word Order Freedom

English German



Conditional Entropy

Local delexicalized trees 
to avoid data sparsity



Word Order and Morphology





Semantics and Word Order



• Word order typology based on Bible translations

• Massively parallel alignment and annotation projection

• UD tags and dependencies projected from English
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• UD tags and dependencies projected from English

Thanks to Robert for sharing slides!



Methodology

Word alignment of parallel texts:
• New Testament in 986 languages (1144 translations)

• Bayesian word alignment with interlingua (Östling, 2015)

Annotation projection:
• UD tags and dependencies from 5 English translations

• Sparse, high-precision projection (80% of links must agree) 

Word order statistics:
• Count frequency of different word order variants (tokens or types)

• Constructions: SOV – SV – OV – Adp-Noun – Adj-Noun









New information for ≈ 600 languages



Conclusion

• Large collection of languages – but biased sample and 
mostly small corpora

• Cross-linguistically consistent grammatical annotation – 
but you have to know the quirks

http://universaldependencies.org

http://universaldependencies.org

