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Enhanced Universal Dependencies:
The Current State and Outlook

Daniel Zeman
zeman@ufal.mff.cuni.cz

http://universaldependencies.org/
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Syntactic Trees

This is a dependency tree .
this be a dependency tree .
PRON AUX DET NOUN NOUN PUNCT

PronType=Dem VerbForm=Fin PronType=Art Number=Sing Number=Sing
Mood=Ind Definite=Ind
Tense=Pres
Number=Sing
Person=3

nsubj

cop

det

compound punct

root
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Basic Universal Dependencies: 114 (112) Languages and Growing
I.-E.: Armenian West+East, Ancient Greek, Greek, Albanian, Breton, Irish,

Manx, Scottish, Welsh, Afrikaans, Danish, Dutch, English, Faroese,
Frisian, German, Gothic, Icelandic, Low Saxon, Norwegian, Swedish,
Swiss German, Catalan, French, Galician, Italian, Latin, Old French,
Portuguese, Romanian, Spanish, Belarusian, Bulgarian, Church Slavonic,
Croatian, Czech, Old Russian, Polish, Russian, Serbian, Slovak,
Slovenian, Ukrainian, Upper Sorbian, Latvian, Lithuanian, Kurmanji,
Persian, Khunsari, Nayini, Soi, Hindi, Kangri, Bhojpuri, Marathi, Sanskrit, Urdu;Uralic:
Erzya, Estonian, Finnish, Hungarian, Karelian, Livvi, Komi Permyak+Zyrian,
Moksha, Sámi North+Skolt; Dravid.: Tamil, Telugu; Turkic: Kazakh, Old

Turkish, Turkish, Uyghur; Af.-As.: Akkadian, Amharic, Arabic Modern+Levant,
Assyrian, Beja, Coptic, Hebrew, Maltese; Sino-Tib.: Cantonese, Classical

Chinese, Chinese; Tai-Kadai: Thai; Aus.-As.: Vietnamese; Austrones.: Indonesian,
Tagalog; Tupian: Mundurukú, Akuntsú, Makuráp, Guajajára, Kaapor, Tupinambá,
Mbyá;Other: Buryat, Japanese, Korean, Chukchi, Yupik, Basque, Sw.

Sign, Naija, Bambara, Wolof, Yoruba, Warlpiri, Kʼiche ,̓ Apurinã
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Manning’s Law
The secret to understanding UD is to realize that the design is
a very subtle compromise between approximately 6 things:

1 UDmust be satisfactory on linguistic analysis grounds for
individual languages.

2 UDmust be good for linguistic typology, i.e., providing a suitable basis for bringing out
cross-linguistic parallelism across languages and language families.

3 UDmust be suitable for rapid, consistent annotation by a human annotator.

4 UDmust be easily comprehended and used by a non-linguist, whether a language learner or an
engineer with prosaic needs for language processing. … it leads us to favor traditional grammar
notions and terminology.

5 UDmust be suitable for computer parsing with high accuracy.

6 UDmust support well downstream language understanding tasks (relation extraction, reading
comprehension, machine translation, …)

It’s easy to come up with a proposal that improves UD on one of these dimensions. The interesting and
difficult part is to improve UD while remaining sensitive to all these dimensions.
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Same Thing SameWay

George killed the dragon
PROPN VERB DET NOUN

root

nsubj

obj

det

Mharaigh Seoirse an dragan
VERB PROPN DET NOUN

root

obj

nsubj det

Jorge mató a el dragón
PROPN VERB ADP DET NOUN

root

nsubj

obj

case

det

Draka zabil Jiří
NOUN VERB PROPN

root

obj nsubj
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Same Thing SameWay

George killed the dragon
PROPN VERB DET NOUN

root

nsubj

obj

det

Mharaigh Seoirse an dragan
VERB PROPN DET NOUN

root

obj

nsubj det

Jorge mató al dragón
PROPN VERB ??? NOUN

root

nsubj

obj

???

Draka zabil Jiří
NOUN VERB PROPN

root

obj nsubj
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Same Thing SameWay

George killed the dragon
PROPN VERB DET NOUN

root

nsubj

obj

det

Mharaigh Seoirse an dragan
VERB PROPN DET NOUN

root

obj

nsubj det

Jorge mató a el dragón
PROPN VERB ADP DET NOUN

root

nsubj

obj

case

det

Draka zabil Jiří
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obj nsubj
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Same Meaning ̸= Same Construction!

He killed the dragon
PRON VERB DET NOUN

root

nsubj

obj

det

The dragon was killed by him
DET NOUN AUX VERB ADP PRON

root

det

nsubj:pass

aux:pass

obl:agent

case

His killing of the dragon
PRON NOUN ADP DET NOUN

root

nmod:poss

nmod

case

det

The dragon that was killed
DET NOUN PRON AUX VERB

root

det

acl:relcl

nsubj:pass

aux:pass
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root
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obj

det

The dragon was killed by him
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root

det

nsubj:pass

aux:pass

obl:agent
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His killing of the dragon
PRON NOUN ADP DET NOUN

root

nmod:poss

nmod

case

det

The dragon that was killed
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nsubj:pass

aux:pass

obl:agent
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His killing of the dragon
PRON NOUN ADP DET NOUN

root

nmod:poss
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The dog was chased by the cat .
DET NOUN AUX VERB ADP DET NOUN PUNCT

Definite=Def Tense=Past Definite=Def

nsubj:pass

obl

punct

root

Кучето се преследваше от котката .
Kučeto se presledvaše ot kotkata .
NOUN PRON VERB ADP NOUN PUNCT

Definite=Def Tense=Past Definite=Def

nsubj:pass obl

punct
root
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The dog was chased by the cat .
DET NOUN AUX VERB ADP DET NOUN PUNCT

Definite=Def Tense=Past Definite=Def

nsubj:pass

obl

punct

root

det aux:pass

case

det

Кучето се преследваше от котката .
Kučeto se presledvaše ot kotkata .
NOUN PRON VERB ADP NOUN PUNCT

Definite=Def Tense=Past Definite=Def

nsubj:pass obl

punct
root

expl:pass case
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Dependents of Clauses (Verbal or Not)
Nominal Clausal Modifier Function

Core nsubj csubj
Non-Core obl advcl advmod aux

vocative discourse cop
dislocated mark
expl

Dependents of Verbs, Adjectives and Adverbs
Nominal Clausal Modifier

Core obj ccomp
iobj xcomp

Non-Core obl advcl advmod
expl

Dependents of Nominals
Nominal Clausal Modifier Function
nmod acl amod det
appos nummod case
clf

Daniel Zeman (ÚFAL MFF UK) Universal Dependencies Sankt-Peterburg, 1.7.2021 12 / 32



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Noun Phrase

Dependents of Nominals
Nominal Clausal Modifier Function
nmod acl amod det
appos nummod case
compound clf
flat

the American singer Johnny Cash , an icon of country music
DET ADJ NOUN PROPN PROPN PUNCT DET NOUN ADP NOUN NOUN

det

amod

appos

flat

flat

punct

det

nmod

case

compound
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Multiple Layers of Dependencies

Form

Surface syntax

Deep syntax

Semantics

Meaning
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Enhanced Universal Dependencies

Currently available (at least partially) for 18 languages:
Arabic, Belarusian, Bulgarian, Chukchi, Czech, Dutch, English,
Estonian, Finnish, Italian, Latvian, Lithuanian, Polish, Russian, Slovak,
Swedish, Tamil, Ukrainian
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Enhanced UD: Case Information in Dependency Label

Kate goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:to

case

Katka jede na Floridu .
Case=Acc

Katka goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:na:acc

case
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Enhanced UD: Case Information in Dependency Label

Kate goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:to

case

Katka jede na Floridu .
Case=Acc

Katka goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:na:acc

case
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Enhanced UD: Case Information in Dependency Label

Kate goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:to

case

Katka jede na Floridu .
Case=Acc

Katka goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:na:acc

case

凯特 住 在 佛罗里达 。
Kǎitè zhù zài fóluólǐdá .
Kate lives in Florida .

nsubj

punct

obl

case

nsubj

punct

obl:在
case
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Enhanced UD: Case Information in Dependency Label

Kate goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:to

case

Katka jede na Floridu .
Case=Acc

Katka goes to Florida .

nsubj

punct

obl

case

nsubj

punct

obl:na:acc

case

Katriina menee Floridaan .
Case=Ill

Katriina goes to-Florida .

nsubj

punct

obl

nsubj

punct

obl:ill
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Enhanced UD: Shared Dependent of Coordination

sweet apples and oranges

amod

conj

cc

amod

conj

cc

amod

?
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Enhanced UD: Parent of Coordination

Jane eats apples and oranges

nsubj obj

conj

cc

nsubj obj

conj

cc

obj
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Enhanced UD: External Subject of Controlled Predicate

Kate wants to go to Florida

nsubj

xcomp

mark

obl

case

nsubj

nsubj

xcomp

mark

obl:to

case
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Enhanced UD: External Subject in Object-Control Construction

Kate made me go to Florida

nsubj

xcomp

obj

obl

case

nsubj

xcomp

obj nsubj

obl:to

case
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Enhanced UD: Relative Clauses

A gdzie szukać szamponu , który myje ?
And where to-look for-shampoo , that washes ?

cc

advmod

punct

obj

acl:relcl

punct

nsubj

cc

advmod

punct

obj

acl:relcl

nsubj

punct

ref

“And where to look for shampoo that works?”
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Enhanced UD: Gapping and Stripping

Kate goes to Florida and Jane (goes) to Europe

conj

nsubj

obl

case cc

orphan

case

conj

nsubj

obl:to

case

cc

nsubj

obl:to

case
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Enhanced UD: Gapping + Control Verb Construction

Kate wants to go to Florida and Jane (wants) (go) to Europe

conj

nsubj

xcomp

mark

obl

case cc

orphan

case

conj

nsubj nsubj

nsubj

xcomp

mark

obl:to

case

cc

nsubj xcomp

obl:to

case
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Enhanced UD: Six Enhancements

Null nodes for gapping (24 treebanks in UD 2.8)
Common parent of coordination (26 treebanks)
Shared dependents of coordination (25 treebanks)
External subjects of controlled predicates (21 treebanks)
Cyclic dependencies to/from relative clauses (24 treebanks)
Case-enhanced dependency labels (23 treebanks)

All 6 types: 15 treebanks, 8 languages
At least 1 type: 30 treebanks, 18 languages
Only basic UD: 172 treebanks
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“Enhanced Plus” — Proposals beyond the Official Guidelines

Enhanced UD help us identify more predicate-argument relations
But some patterns are still not handled…

Adverbial infinitives
I They will meet to discuss a contract.
I But not ccomp infinitives: He recommended to replace the tyres.

Adverbial converbs (gerunds)
I Terrorists detonated a bomb killing five people.

Attributive participles
I The shares reflected on your statement.
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“Enhanced Plus” — Proposals beyond the Official Guidelines

Enhanced UD help us identify more predicate-argument relations
But some patterns are still not handled…

Adverbial infinitives
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I But not ccomp infinitives: He recommended to replace the tyres.
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External Subject of Adverbial Infinitive

They will meet to discuss a contract .

nsubj

aux

punct

advcl

mark

obj

det

nsubj

aux

punct

advcl:to

mark

obj

det

nsubj
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External Subject of Adverbial Gerund

Terrorists detonated a bomb killing five people .

nsubj

punct

advcl

obj

det

obj

nummod

nsubj

punct

advcl

obj

det

obj

nummod

nsubj
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External Subject of Participle

the shares reflected on your statement

det acl

obl

case

nmod:poss

det acl

obl:on

case

nmod:poss

nsubj:pass
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Control by Light-Verb Constructions

Výrobky mají šanci uspět v zahraničí .
products have chance to-succeed in abroad .

nsubj

punct

obj

obl

acl case

nsubj

punct

obj

obl:v:loc

acl case

nsubj

“The products have a chance to succeed abroad.”
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Empty Nodes for Adverb Incorporation in Chukchi

Гым ытԓьата гэнапытӄынԓыватԓен (пытӄы) .
ɣəm ətɬʔata ɣenapətqənɬəwatɬen (pətqə) .
me mother breast-feed-again (again) .

PRON NOUN VERB ADV PUNCT

obj

nsubj

punct

obj

nsubj

punct

advmod
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Summary

Enhanced UD: additional implicit relations made explicit
Closer to meaning⇒ easier to discoverwho did what to whom

UD 2.8: 30 treebanks out of 202
18 languages

Some enhancements can be derived/guessed from basic trees
“Enhancers”: could generate EUD for remaining treebanks?
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Thanks!
Спасибо!

https://universaldependencies.org/
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