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Uniformity versus Diversity:
Dependency Grammar for All

Daniel Zeman
zeman@ufal.mff.cuni.cz

http://universaldependencies.org/

Daniel Zeman (ÚFAL MFF UK) Uniformity vs. Diversity Rijeka, 9.6.2018 1 / 73



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Universal Dependencies

Daniel Zeman (ÚFAL MFF UK) Uniformity vs. Diversity Rijeka, 9.6.2018 2 / 73



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Syntactic Trees

Daniel Zeman (ÚFAL MFF UK) Uniformity vs. Diversity Rijeka, 9.6.2018 3 / 73



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Syntactic Trees

This is a dependency tree .

nsubj

cop

det

nmod punct

root
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My daughter bought some bread and cheese

NMOD SBJ

OBJ

NMOD

COORD COORD

Min datter købte nogle brød og ost

nobj

subj

dobj nobj coord conj

Min dotter köpte några bröd och ost

DT SS

OO

DT

CC

++
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Universal Dependencies

Same things annotated same way across languages…
…while highlighting different coding strategies
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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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A Big Family: 69 Languages and Growing
I.-E.: Armenian, Ancient Greek, Greek, Breton, Irish

I Germanic: Afrikaans, Danish, Dutch, English, Faroese,
German, Gothic, Norwegian, Swedish

I Romance: Catalan, French, Galician, Italian, Latin,
Old French, Portuguese, Romanian, Spanish

I Balto-Slavic: Belarusian, Bulgarian, Croatian, Czech,
Church Slavonic, Polish, Russian, Serbian, Slovak,
Slovenian, Ukrainian, Sorbian, Latvian, Lithuanian

I Indo-Ir.: Kurmanji, Persian, Hindi, Marathi, Sanskrit, Urdu
Uralic: Estonian, Finnish, Hungarian, Komi, Sami
Turkic: Kazakh, Turkish, Uyghur
Dravidian: Tamil, Telugu
Afro-Asiatic: Arabic, Coptic, Hebrew
Sino-Tibetan: Cantonese, Chinese
Austro-Asiatic: Vietnamese; Tai-Kadai: Thai
Austronesian: Indonesian, Tagalog
Other: Buryat, Japanese, Korean, Basque, Sw. Sign,

Naija, Warlpiri
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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 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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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
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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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Language-specific Preferences

राजा िव णुशमाणम् आ य ोवाच
rājā viṣṇuśarmāṇam āhūya provāca
king Vishnusharma having-summoned said
NOUN PROPN VERB VERB

VerbForm=Conv VerbForm=Fin

nsubj

advclobj

root

the king summoned Vishnusharma and said
DET NOUN VERB PROPN CCONJ VERB

VerbForm=Fin VerbForm=Fin

det nsubj

conj

obj cc

root
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DET NOUN VERB PROPN CCONJ VERB

VerbForm=Fin VerbForm=Fin

det nsubj

conj

obj cc

root
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A Tour through UD
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Morphology

Některé dívky si nicméně pochvalovaly zmrzlinu .
Some girls nevertheless praised ice-cream .

některý dívka se nicméně pochvalovat zmrzlina .
DET NOUN PRON CCONJ VERB NOUN PUNCT

PronType=Ind Gender=Fem PronType=Prs VerbForm=Part Gender=Fem
Gender=Fem Number=Plur Reflex=Yes Tense=Past Number=Sing
Number=Plur Case=Nom Case=Dat Voice=Act Case=Acc
Case=Nom Aspect=Imp

Gender=Fem
Number=Plur

Lemma representing the semantic content of the word
Part-of-speech tag representing the abstract lexical category
associated with the word
Features representing lexical and grammatical properties associated
with the lemma or the particular word form
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Některé dívky si nicméně pochvalovaly zmrzlinu .
Some girls nevertheless praised ice-cream .

některý dívka se nicméně pochvalovat zmrzlina .

DET NOUN PRON CCONJ VERB NOUN PUNCT
PronType=Ind Gender=Fem PronType=Prs VerbForm=Part Gender=Fem
Gender=Fem Number=Plur Reflex=Yes Tense=Past Number=Sing
Number=Plur Case=Nom Case=Dat Voice=Act Case=Acc
Case=Nom Aspect=Imp

Gender=Fem
Number=Plur

Lemma representing the semantic content of the word

Part-of-speech tag representing the abstract lexical category
associated with the word
Features representing lexical and grammatical properties associated
with the lemma or the particular word form
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Part-of-Speech Tags
Open Closed Other
ADJ ADP PUNCT
ADV AUX SYM
INTJ CCONJ X
NOUN DET
PROPN NUM
VERB PART

PRON
SCONJ

Taxonomy of 17 universal part-of-speech tags, based on the Google
Universal Tagset (Petrov et al., 2012)
All languages use the same inventory, but not all tags have to be used
by all languages
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Features
Lexical Inflectional

(Nominal)
Inflectional
(Verbal)

PronType Gender VerbForm
NumType Animacy Mood
Poss Number Tense
Reflect Case Aspect
Foreign Definite Voice
Abbr Degree Evident

Person
Polite
Polarity
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The dog was chased by the cat .
DET NOUN AUX VERB ADP DET NOUN PUNCT

nsubj:pass

obl

root

Pes byl honěn kočkou .
NOUN AUX VERB NOUN PUNCT

nsubj:pass

obl

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

det aux:pass

case

det

root

Pes byl honěn kočkou .
NOUN AUX VERB NOUN PUNCT

Tense=Past Case=Ins

nsubj:pass

aux:pass obl

punct

root
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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
clfDaniel Zeman (ÚFAL MFF UK) Uniformity vs. Diversity Rijeka, 9.6.2018 22 / 73
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Language-Specific Relation Subtypes

Language-specific relations are subtypes of universal relations added
to capture important phenomena
Subtyping permits us to “back off” to universal relations

Language-Specific Relation Subtypes
Relation Explanation
acl:relcl Relative clause
compound:prt Verb particle (dress up)
nmod:poss Possessive nominal (Mary ‘s book)
obl:agent Agent in passive (saved by the bell)
cc:preconj Preconjunction (both… and)
det:predet Predeterminer (all those…)
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Core vs. Oblique Dependents
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Information Packaging

He loaded the wagon with hay
PRON VERB DET NOUN ADP NOUN

nsubj

obj

det

obl

case

root

He loaded hay on the wagon
PRON VERB NOUN DET ADP NOUN

nsubj

obl

obj

case

det

root
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Information Packaging

I gave her a book
PRON VERB PRON DET NOUN

nsubj

obj

iobj det

root

I gave a book to her
PRON VERB DET NOUN ADP PRON

nsubj

obl

obj

det case

root

Daniel Zeman (ÚFAL MFF UK) Uniformity vs. Diversity Rijeka, 9.6.2018 26 / 73



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Information Packaging

I gave her a book
PRON VERB PRON DET NOUN

nsubj

obj

iobj det

root

I gave a book to her
PRON VERB DET NOUN ADP PRON

nsubj

obl

obj

det case

root
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UD is NOT about Semantic Roles!

I gave her a book
PRON VERB PRON DET NOUN

ACTOR

THEME

GOAL det

root

I gave a book to her
PRON VERB DET NOUN ADP PRON

ACTOR

GOAL

THEME

det case

root
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Manning’s Law – What If We Do Semantic Roles?
The secret to understanding the design and current success of 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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UD Avoids Argument-Adjunct Distinction!

I gave her a book on Monday
PRON VERB PRON DET NOUN ADP PROPN

arg

adj

arg

arg det case

root

I gave a book to her on Monday
PRON VERB DET NOUN ADP PRON ADP PROPN

arg

adj

arg

arg

det case case

root
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So What Is Core and Why?

English (simplified):
I Bare noun phrase⇒ core argument (nsubj, obj, iobj)
I Prepositional phrase⇒ oblique argument or adjunct (obl)

Other languages: not necessarily! (Spanish, Japanese)

Clash with traditional terminology
I Grammars of German, Czech etc. define prepositional objects
I But these are not necessarily core…
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So What Is Core and Why?

English (simplified):
I Bare noun phrase⇒ core argument (nsubj, obj, iobj)
I Prepositional phrase⇒ oblique argument or adjunct (obl)

Other languages: not necessarily! (Spanish, Japanese)
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Language-specific Coding Strategy

Idea:
I Oblique arguments are marked similarly to adjuncts (prepositions,

certain morphological cases…)
I Core arguments are marked differently

⋆ ⇒ easy for annotators and non-linguists!

Why are core arguments special?
I They tend to be targeted by grammatical rules

⋆ Passivization
⋆ Control verbs
⋆ Reflexives
⋆ …
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Language-specific Coding Strategy

Core vs. oblique is not defined in traditional grammar
How shall we define it?

Andrews, 2007 (In Shopen: Language Typology)
I Identify primary transitive predicates

⋆ We need semantic roles for this! (One-time only.)

I Actor/agent = function A
I Undergoer/patient = function P
I Note the way they are coded
I Note other grammatical rules that target them
I Generalize to other predicates with same coding and rules

I Then define:
⋆ function A⇒ nsubj
⋆ function P⇒ obj
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Transitive Predicates in English

John kills Mary (primary transitive)
PROPN VERB PROPN

agent patient

root

John loves Mary (generalized transitive)
PROPN VERB PROPN

A P

root
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Transitive Predicates in English

John kills Mary (primary transitive)
PROPN VERB PROPN

nsubj obj

root

John loves Mary (generalized transitive)
PROPN VERB PROPN

nsubj obj

root
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Transitive Predicates in English

nominal VERB nominal
Case=Nom Voice=Act(,Pass) Case=Acc
bare NP bare NP
pre-verb declarative clause post-verb

cross-ref on verb ← agreement

nsubj obj

root
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Passivization in English

Mary is killed by John
PROPN AUX VERB ADP PROPN

nsubj:pass

aux:pass

obl:agent

case

root

Mary is loved by John
PROPN AUX VERB ADP PROPN

nsubj:pass

aux:pass

obl:agent

case

root
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Subject Control in English

John wants to kill Mary
PROPN VERB PART VERB PROPN

nsubj

nsubj

xcomp

mark obj

root

John wants to love Mary
PROPN VERB PART VERB PROPN

nsubj

nsubj

xcomp

mark obj

root
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Object Control in English

Ann made John to kill Mary
PROPN VERB PROPN PART VERB PROPN

nsubj

nsubj

xcomp

obj mark obj

root

Ann made John to love Mary
PROPN VERB PROPN PART VERB PROPN

nsubj

nsubj

xcomp

obj mark obj

root
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Some Problems

Some temporal adjuncts are bare noun phrases
I I work the whole week.
I I work every Friday.

I work the whole week
PRON VERB DET ADJ NOUN

nsubj

obl

det

amod

root

It cannot passivize (not a strict diagnostic in English)
Word order is less restricted (will not help in other languages)
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Intransitive Predicates

Just one core argument
I We already “know” how to find out if there are two

⇒ function S
I Regardless of semantic role:

⋆ John runs.
⋆ John sleeps.
⋆ John falls.

Then define:
I function S⇒ nsubj
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Ditransitive Predicates

Three core arguments
Is one of them “least core”?⇒ iobj

I gave her a book
PRON VERB PRON DET NOUN

nsubj

obj

iobj det

root

Passivization:
I She was given a book byme.
I ?A book was given her by me.
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Spanish

Jorge mató a el dragón
Jorge killed to the dragon
PROPN VERB ADP DET NOUN

root

nsubj

obj

case

det

El dragón fue matado por Jorge
The dragon was killed by Jorge
DET NOUN AUX VERB ADP PROPN

root

nsubj:pass

det aux:pass

obl:agent

case
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Spanish Transitive Clauses

(a)
nominal VERB (ADP) nominal
Case=Nom Voice=Act(,Pass) Case=Acc
bare NP (or bare NP)
pre-verb declarative clause post-verb

cross-ref on verb ← agreement

nsubj

obj

case

root
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Spanish Ditransitive Clauses

Pedro le dio un libro a Isabel
Pedro her gave a book to Isabel
PROPN PRON VERB DET NOUN ADP PROPN

nsubj

expl

iobj

obj

det case

root

Pedro le dio un libro
Pedro her gave a book
PROPN PRON VERB DET NOUN

nsubj

iobj

obj

det

root
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Spanish Ditransitive Clauses

Pedro le dio un libro a Isabel
Pedro her gave a book to Isabel
PROPN PRON VERB DET NOUN ADP PROPN

nsubj

expl

iobj

obj

det case

root

Un libro fue dado a Isabel por Pedro
A book was given to Isabel by Pedro

DET NOUN AUX VERB ADP PROPN ADP PROPN

det

nsubj:pass

aux:pass

obl:agent

iobj

case case

root
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Czech

Jiří zabil draka
Jiří killed dragon

PROPN VERB NOUN
Case=Nom Case=Acc

root

nsubj obj

Drak byl zabit Jiřím
Dragon was killed by-Jiří
NOUN AUX VERB PROPN

Case=Nom Case=Ins

nsubj:pass

aux:pass obl:agent

root
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Czech Transitive Clauses

nominal VERB nominal
Case=Nom Voice=Act(,Pass) Case=Acc
bare NP bare NP
pre-verb declarative clause post-verb

cross-ref on verb ← agreement

nsubj obj

root
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Czech Ditransitive Clauses

Petr dal Katce knihu
Petr gave to-Katka book

PROPN VERB PROPN NOUN
Case=Nom Case=Dat Case=Acc

nsubj

obj

iobj

root

Kniha byla dána Katce Petrem
Book was given to-Katka by-Petr
NOUN AUX ADJ PROPN PROPN

Case=Nom Case=Dat Case=Ins

nsubj:pass

aux:pass

obl:agent

iobj

root
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Dative: Recipient vs. Beneficiary

Petr četl Katce knihu
Petr read to-Katka book

PROPN VERB PROPN NOUN
Case=Nom Case=Dat Case=Acc

nsubj

obj

iobj/obl?

root

Petr zlomil Katce nohu
Petr broke Katka’s leg

PROPN VERB PROPN NOUN
Case=Nom Case=Dat Case=Acc

nsubj

obj

iobj/obl?

root
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Dative: Recipient vs. Beneficiary

Petr četl Katce knihu
Petr read to-Katka book

PROPN VERB PROPN NOUN
Case=Nom Case=Dat Case=Acc

nsubj

obj

iobj/obl?

root

Petr zlomil Katce nohu
Petr broke Katka’s leg

PROPN VERB PROPN NOUN
Case=Nom Case=Dat Case=Acc

nsubj

obj

iobj/obl?

root
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Monotransitive with Dative?

Zuzka pomohla Martinovi
Zuzka helped (to-)Martin
PROPN VERB PROPN
Case=Nom Case=Dat

nsubj obj?

root

Martinovi bylo pomoženo
(to-)Martin was helped
PROPN AUX ADJ
Case=Dat Gender=Neut Number=Sing

obj?

aux:pass

root
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Monotransitive with Genitive?

Novináři musí dbát zásad objektivity
Journalists must observe principles of-objectivity

NOUN VERB VERB NOUN NOUN
Case=Nom Case=Gen Case=Gen

nsubj xcomp obj? nmod

root

Musí být dbáno zásad objektivity
Must be observed principles of-objectivity
VERB AUX ADJ NOUN NOUN

Gender=Neut Case=Gen Case=Gen

xcomp

aux:pass obj? nmod

root
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Monotransitive with Instrumental?

Karel hýbal nábytkem
Karel moved furniture

PROPN VERB NOUN
Case=Nom Case=Ins

nsubj obj?

root

Nábytkem bylo hýbáno
Furniture was moved
NOUN AUX ADJ
Case=Ins Gender=Neut Number=Sing

obj?

aux:pass

root
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Monotransitive with Preposition?

Spoléhali na ředitelovo rozhodnutí
They-relied on director’s decision

VERB ADP ADJ NOUN
Case=Acc

obj/obl:arg?

case

amod:poss

root

Na ředitelovo rozhodnutí bylo spoléháno
On director’s decision was relied
ADP ADJ NOUN AUX ADJ

Case=Acc

case

amod:poss

obj/obl:arg?

aux:pass

root
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Tentative Summary

There is a core-oblique scale:
Nom > Acc > Gen,Dat > Ins > preposition

Where is the borderline?

UD Czech 1.0: object = argument
I Nom, Acc, Gen, Dat, Ins, ADP > “adverbial”

UD Czech 2.1: bare NP > PP
I Nom, Acc, Gen, Dat, Ins > ADP + adjuncts

But perhaps we should go even further?
I Nom, Acc > Gen, Dat, Ins, ADP + adjuncts

I ⇒ No ditransitives in Czech!
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Tentative Summary

There is a core-oblique scale:
Nom > Acc > Gen,Dat > Ins > preposition

Where is the borderline?

UD Czech 1.0: object = argument
I Nom, Acc, Gen, Dat, Ins, ADP > “adverbial”

UD Czech 2.1: bare NP > PP
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Basque Transitive Clauses

nominal VERB nominal
Case=Erg Case=Abs
Case=Erg Case=Dat
Case=Dat Case=Abs
bare NP bare NP
pre-verb declarative clause post-verb

cross-ref on verb ← agreement→ cross-ref on verb

nsubj obj

root
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Basque Transitive Clauses

Ekaitzak itsasontzia hondoratu du
Storm ship sunk it-has-it
NOUN NOUN VERB AUX
Case=Erg Case=Abs

nsubj

obj aux

root

(Niri) ardoa gustatzen zait
(To-me) wine pleasing me-is-it
NOUN NOUN VERB AUX
Case=Dat Case=Abs

nsubj

obj aux

root
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Basque Intransitive Clauses

Gizona hil da
The-man died it-has
NOUN VERB AUX
Case=Abs

nsubj aux

root

Urak irakin du
Water boiled it-has-it
NOUN VERB AUX
Case=Erg

nsubj aux

root
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Basque Ditransitive Clauses

(Nik) (zuri) liburua eman dizut
(I) (you) book given I-have-you-it

PRON PRON NOUN VERB AUX
Case=Erg Case=Dat Case=Abs

nsubj

iobj

obj aux

root

Zezenak saihetsa pitzatu zidan
Bull rib cracked it-has-me-it

NOUN NOUN VERB AUX
Case=Erg Case=Abs

nsubj

obj aux

root
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Basque Ditransitive Clauses

Iñakik liburua eman zion Arantxari
Iñaki book given it-has-it-it to-Arantxa

PROPN NOUN VERB AUX PROPN
Case=Erg Case=Abs Case=Dat

nsubj

obj

iobj

aux

root

Zezenak saihetsa pitzatu zion Iñakiri
Bull rib cracked it-has-it-it to-Iñaki

NOUN NOUN VERB AUX PROPN
Case=Erg Case=Abs Case=Dat

nsubj

obj

iobj

aux

root
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Tagalog Transitive Clauses

(ang) (ng)
VERB DET/ADP nominal DET/ADP nominal

ang-NP ng-NP
Case=Nom? Case=Acc?

obj?

nsubj?

det/case? det/case?

root
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Magaalis ang babae ng bigas sa sako
Will-take the woman rice from sack
VERB DET NOUN DET NOUN DET NOUN

Voice=Act? Case=Nom Case=Acc Case=Loc

obl

obj

nsubj

det det det

root

Aalisin ng babae ang bigas sa sako
Will-take woman the rice from sack
VERB DET NOUN DET NOUN DET NOUN

Voice=Pass? Case=Acc Case=Nom Case=Loc

obl

nsubj:pass

obj:agent

det det det

root
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Tagalog Locative Voice⇒ Ditransitive!

Aalisan ng babae ng bigas ang sako
Will-take woman rice from-the sack
VERB DET NOUN DET NOUN DET NOUN

Voice=Locf Case=Acc Case=Acc Case=Nom

nsubj:loc

obj:patient

obj:agent

det det det

root
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Tagalog Benefactive Voice⇒ Ditransitive!

Ipagaalis ng babae ng bigas ang bata
Will-take woman rice for-the child
VERB DET NOUN DET NOUN DET NOUN

Voice=Benf Case=Acc Case=Acc Case=Nom

nsubj:ben

obj:patient

obj:agent

det det det

root
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Plains Cree Transitive Clauses

nominal VERB nominal
bare NP bare NP

Case Case
pre-verb declarative clause post-verb

cross-ref on verb ← agreement→ cross-ref on verb

nsubj obj

root
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Direct-Inverse Voice in Plains Cree

Niwīcihānānak
We-help-them

VERB
Voice=Dir

root

Niwīcihikonānak
They-help-us

VERB
Voice=Inv

root

Animacy hierarchy: 1st person > 3rd person

Should we set nsubj > obj?
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Direct-Inverse Voice in Plains Cree

Niwīcihānānak
We-help-them

VERB
Voice=Dir

root

Niwīcihikonānak
They-help-us

VERB
Voice=Inv

root

Animacy hierarchy: 1st person > 3rd person
Should we set nsubj > obj?
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Direct-Inverse Voice in Plains Cree

Cāniy kī-wīcihēw Mērīwa
Johnny helped Mary
PROPN VERB PROPN

Obviation=Prx Dir Obviation=Obv

nsubj obj

root

Cānīwa kī-wīcihēw Mēriy
Johnny helped Mary
PROPN VERB PROPN

Obviation=Obv Dir Obviation=Prx

obj nsubj

root

Cāniy kī-wīcihik Mērīwa
Johnny helped Mary
PROPN VERB PROPN

Obviation=Prx Inv Obviation=Obv

nsubj:pass obj:agent

root

Cānīwa kī-wīcihik Mēriy
Johnny helped Mary
PROPN VERB PROPN

Obviation=Obv Inv Obviation=Prx

obj:agent nsubj:pass

root
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Plains Cree Ditransitive Clauses

Nikī-miyāw anima masinahikan
I-gave-him that book

VERB DET NOUN
Voice=Dir

iobj

det

root

The theme (not the recipient) is indirect object because it is not
cross-referenced on the verb (it is inanimate, while the verb references an

animate object).
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Wrapping Up
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Wrapping Up

UD has had a great start

It is a compromise
It’s being built “bottom-up” –

I Every new language brings new issues to be solved…

Get involved. It’s fun!
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Thank You, Community!

Joakim Nivre, Željko Agić, Lars Ahrenberg, Lene Antonsen, Maria Jesus Aranzabe, Masayuki Asahara, Luma Ateyah, Mohammed Attia, Aitz-
iberAtutxa, LiesbethAugustinus, ElenaBadmaeva,MiguelBallesteros, EshaBanerjee, SebastianBank, VerginicaBarbuMititelu, JohnBauer,
Kepa Bengoetxea, Riyaz Ahmad Bhat, Eckhard Bick, Victoria Bobicev, Carl Börstell, Cristina Bosco, Gosse Bouma, Sam Bowman, Aljoscha
Burchardt, Marie Candito, Gauthier Caron, Gülşen Cebiroğlu Eryiğit, Giuseppe G. A. Celano, Savas Cetin, Fabricio Chalub, Jinho Choi, Sil-
vie Cinková, Çağrı Çöltekin, Miriam Connor, Elizabeth Davidson, Marie-Catherine de Marneffe, Valeria de Paiva, Arantza Diaz de Ilarraza,
Peter Dirix, Kaja Dobrovoljc, Timothy Dozat, Kira Droganova, Puneet Dwivedi, Marhaba Eli, Ali Elkahky, Tomaž Erjavec, Richárd Farkas, Hec-
tor Fernandez Alcalde, Jennifer Foster, Cláudia Freitas, Katarína Gajdošová, Daniel Galbraith, Marcos Garcia, Moa Gärdenfors, Kim Gerdes,
Filip Ginter, Iakes Goenaga, Koldo Gojenola, Memduh Gökırmak, Yoav Goldberg, Xavier Gómez Guinovart, Berta Gonzáles Saavedra, Matias
Grioni, Normunds Grūzītis, Bruno Guillaume, Nizar Habash, Jan Hajič, Jan Hajič jr., Linh Hà Mỹ, Kim Harris, Dag Haug, Barbora Hladká,
Jaroslava Hlaváčová, Florinel Hociung, Petter Hohle, Radu Ion, Elena Irimia, Tomáš Jelínek, Anders Johannsen, Fredrik Jørgensen, Hüner
Kaşıkara, Hiroshi Kanayama, Jenna Kanerva, Tolga Kayadelen, Václava Kettnerová, Jesse Kirchner, Natalia Kotsyba, Simon Krek, Veronika
Laippala, Lorenzo Lambertino, Tatiana Lando, John Lee, Phương Lê Hồng, Alessandro Lenci, Saran Lertpradit, Herman Leung, Cheuk Ying
Li, Josie Li, Keying Li, Nikola Ljubešić, Olga Loginova, Olga Lyashevskaya, Teresa Lynn, VivienMacketanz, AibekMakazhanov,MichaelMandl,
Christopher Manning, Cătălina Mărănduc, David Mareček, Katrin Marheinecke, Héctor Martínez Alonso, André Martins, Jan Mašek, Yuji Mat-
sumoto, RyanMcDonald, GustavoMendonça, NikoMiekka, AnnaMissilä, CătălinMititelu, YusukeMiyao, SimonettaMontemagni, AmirMore,
Laura Moreno Romero, Shinsuke Mori, Bohdan Moskalevskyi, Kadri Muischnek, Kaili Müürisep, Pinkey Nainwani, Anna Nedoluzhko, Gunta
Nešpore-Bērzkalne, Lương Nguyễn Thị, Huyền Nguyễn Thị Minh, Vitaly Nikolaev, Hanna Nurmi, Stina Ojala, Petya Osenova, Robert Östling,
Lilja Øvrelid, Elena Pascual, Marco Passarotti, Cenel-Augusto Perez, Guy Perrier, Slav Petrov, Jussi Piitulainen, Emily Pitler, Barbara Plank,
Martin Popel, Lauma Pretkalniņa, Prokopis Prokopidis, Tiina Puolakainen, Sampo Pyysalo, Alexandre Rademaker, Loganathan Ramasamy,
Taraka Rama, Vinit Ravishankar, Livy Real, Siva Reddy, Georg Rehm, Larissa Rinaldi, Laura Rituma, Mykhailo Romanenko, Rudolf Rosa,
Davide Rovati, Benoît Sagot, Shadi Saleh, Tanja Samardžić, Manuela Sanguinetti, Baiba Saulīte, Sebastian Schuster, Djamé Seddah, Wolf-
gang Seeker, Mojgan Seraji, Mo Shen, Atsuko Shimada, Dmitry Sichinava, Natalia Silveira, Maria Simi, Radu Simionescu, Katalin Simkó,
Mária Šimková, Kiril Simov, Aaron Smith, Antonio Stella, Milan Straka, Jana Strnadová, Alane Suhr, Umut Sulubacak, Zsolt Szántó, Dima
Taji, Takaaki Tanaka, Trond Trosterud, Anna Trukhina, Reut Tsarfaty, Francis Tyers, Sumire Uematsu, Zdeňka Urešová, Larraitz Uria, Hans
Uszkoreit, Sowmya Vajjala, Daniel vanNiekerk, Gertjan vanNoord, Viktor Varga, Eric Villemonte de la Clergerie, Veronika Vincze, LarsWallin,
Jonathan North Washington, Mats Wirén, Tak-sumWong, Zhuoran Yu, Zdeněk Žabokrtský, Amir Zeldes, Hanzhi Zhu
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Thank You! Questions?

UD
(http://universaldependencies.org/)

PML-TQ
(http://lindat.mff.cuni.cz/services/pmltq/)

Turku dep search / SETS
(http://bionlp-www.utu.fi/dep_search/)

UDPipe parsing demo
(http://lindat.mff.cuni.cz/services/udpipe/)
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