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Dependency Treebanks

.

Niektorym poslancom padlo zatazko zverenit svoje majetkoveé priznanie
Some deputies found difficult to-report their financial disclosure
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Universal Dependencies

http://universaldependencies.github.io/docs/
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Universal Dependencies

« Milestones:
- 2014-04: EACL Goteborg, kick-off meeting
- 2014-10: UD guidelines version 1
- 2015-01: released treebanks of 10 languages (UD 1.0)
- 2015-05: released treebanks of 18 languages (UD 1.1)
- 2015-11: next release

21.10.2015, Bratislava
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Goals and Requirements

» Cross-linguistically consistent grammatical annotation
e Support multilingual research and development in NLP

e Based on common usage and existing de facto
standards
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Goals and Requirements

Cross-linguistically consistent grammatical annotation
Support multilingual research and development in NLP
Based on common usage and existing de facto standards

Caveats:

- Not a new linguistic theory —
but linguistically informed and relevant

- Not an ideal parsing representation —
but useful for comparative evaluation

- Not the ultimate annotation scheme —
but a lightweight lingua franca

21.10.2015, Bratislava 23



Golden Rules

 Maximize parallelism
- Don’t annotate the same thing in different ways
- Don’t make different things look the same

21.10.2015, Bratislava
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Golden Rules

 Maximize parallelism
- Don’t annotate the same thing in different ways
- Don’t make different things look the same

 But don’t overdo it
- Don’t annotate things that are not there
- Balance: is it still the same thing?
- Allow language-specific extensions

21.10.2015, Bratislava
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Nékteré

divky

Morphology

Si nicméné pochvalovaly

21.10.2015, Bratislava
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Morphology

Nekteré divky Si nicméné pochvalovaly zmrzlinu
nektery divka se nicméneé pochvalovat zmrzlina

 Lemma representing the semantic content of the word

21.10.2015, Bratislava
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Morphology

Nekteré divky Si nicméné pochvalovaly zmrzlinu
nektery divka se nicméneé pochvalovat zmrzlina
DET NOUN PRON CONJ VERB NOUN PUNCT

 Lemma representing the semantic content of the word

» Part-of-speech tag representing the abstract lexical category
associated with the word
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Morphology

Nekteré divky Si nicméné pochvalovaly zmrzlinu
nektery divka se nicméneé pochvalovat zmrzlina
DET NOUN PRON CONJ 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

.
i

7
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Part-of-Speech Tags

S open  closed . oter

ADJ ADP PUNCT
ADV AUX SYM
INTJ CONJ 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
—

F/!, L 21.10.2015, Bratislava 33



Features

Inflectional / Nominal Inflectional / Verbal

PronType Gender VerbForm
NumType Animacy Mood
Poss Number Tense
Reflex Case Aspect
Definite Voice
Degree Person
Negative

« Standardized inventory of morphological features, based on
Interset (Zeman, 2008)

» Languages select relevant features and can add language-
~ specific features or values with documentation
—

F/!, L 21.10.2015, Bratislava 34
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The cat could have chased all the dogs down the street
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Syntax

I'DD'EI
( (nmod}
(nsubj] dobj
The cat could have chased all the dogs down the street

DET NOUN AUX AUX VERB DET DET NOUN ADP DET NOUN PUNCT

+ Content words are related by dependency relations



Syntax

( (nmodj} \

’ill}(

%) |

The cat could have chased all the dogs down the street

DET NOUN AUX AUX VERB DET DET NOUN ADP DET NOUN PUNCT

det

+ Content words are related by dependency relations

* Function words attach to closest content word



Syntax

| root
M

} [case}

Alx
f \ [ |

The cat could have chased all the dogs down the street .
DET NOUN AUX AUX VERB DET DET NOUN ADP DET NOUN PUNCT

- Content words are related by dependency relations
* Function words attach to closest content word

* Punctuation attach to head of phrase or clause



|1‘GDt |
{[punct)

1 l 'L}
( nimod \

nsubjpass

| )
The dog was chased by the cat
DET NOUN AUX VERB ADP DET NOUN PUNC‘T

| root |
{ Eunct ',

nmod

nsub jpass
Y

Hunden jagades av katten :
NOUN VERB ADP NOUN PUNCT



|1‘0c:-t |
{punct}

|1 L]
s A

det
4 e ‘r'

The dog was chased Dby the cat .
DET NOUN AUX VERB ADP DET NOUN PUNCT

I'DD

punet
(nmod|]
nsubjpass
L

Hunden jagades katten .
NOUN VERB NOUN PUNCT
Definite=Def Definite=Def




{punct)

nmaod

nsubjpass
auxpass

det

The dog was chased Dby the cat
DET NOUN AUX VERB ADP DET NOUN PUNCT

Hunden jagades av katten .
NOUN VERB ADP NOUN PUNCT

Definite=Def Voice=Pass Definite=Def



|r-::-0t|

{ l.lIlC'_'I

nsubjpass
auxpass

The dog was chased

l,p ] \
nmod

[

by

case

[cneel
)

the cat

v

DET NOUN AUX VERB ADP DET NOUN PUNCT

| root |

nsub jpass
L

Hunden jagades
NOUN VERB

Definite=Def Voice=Pass

nmod

1 El_lllct,

[ Il case Il \

av

ADP

katten .
NOUN PUNCT
Definite=Def



Dependency Relations

» Taxonomy of 40 universal grammatical relations,
broadly attested in language typology (de Marneffe et
al., 2014)

- Language-specific subtypes may be added

21.10.2015, Bratislava
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Word Segmentation

 Fusions e Clitics
- al=a+el — vamonos = vamos + nos
- nan =na + nej — U3MEHSIMbCSA = U3MEeHsIMb + CA

Vamos nos a el mar :
VERE PRON ADP DET NOUN PUNCT

P

Vamonos al mar
? NOUN PUNCT

\
F// L 21.10.2015, Bratislava 53



Where are we now?

« Universal Dependencies, Version 1
- Guidelines released October 2014
- Treebank release May 2014 (v. 1.1):

Basque, Bulgarian, Croatian, Czech, Danish, English, Finnish, French, German, Greek, Hebrew,
Hungarian, Indonesian, Irish, Italian, Persian, Spanish, Swedish

« Future plans
- New releases every six months (May, November)
- Revision of guidelines as needed

 November 2015
- Improve consistency of existing data

- New languages
Ancient Greek, Arabic, Dutch, Estonian, Latin, Polish, Portuguese, Slovenian, Tamil;

Gothic? Hindi? Kazakh? Norwegian? Old Church Slavonic? Romanian? Urdu?

21.10.2015, Bratislava
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Existing Slavic Treebanks

Language Code|Treebank Sent| Tok
() |Bulgarian == | [bg] |BulTreeBank|13,221| 196K
“* |Church Slavonic| [cu] |PROIEL 7.818| 72K
) |Croatian hr] |SETimes.HR| 3,736 84K
@ [Czech = | [cs] [PDT 87,913[1504K
*" |Polish = | [pl] |IPI PAN 8,227| 84K
27 |Russian = | [ru] [SynTagRus |63,000| 900K

Slovak wm | [sk] |SNK 63,238| 994K
“" |Slovene w | [sl] [Ssj200k 11,411| 236K

21.10.2015, Bratislava
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Issues of Slavic Languages in UD

Pronouns vs. determiners, numerals and quantifiers
Attachment of cardinal numbers

Verbs, participles, adjectives

Auxiliary verbs and modal verbs

Direct object, indirect object and nmod

Reflexive pronouns, reflexive passive

Comparative constructions

21.10.2015, Bratislava
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Pronouns and Determiners

* English + Romance languages: DET = article or pronominal
adjective (this, which, every)

21.10.2015, Bratislava

58



Pronouns and Determiners

* English + Romance languages: DET = article or pronominal
adjective (this, which, every)

 We don’t have this category! (Traditionally - PRON.)
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Pronouns and Determiners

* English + Romance languages: DET = article or pronominal
adjective (this, which, every)

 We don’t have this category! (Traditionally - PRON.)

* But we have the words (except for articles).

21.10.2015, Bratislava
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Pronouns and Determiners

English + Romance languages: DET = article or pronominal
adjective (this, which, every)

We don’t have this category! (Traditionally - PRON.)
But we have the words (except for articles).

Currently functional borderline (but ellipsis?)
This.DET car is expensive.
This.PRON Is expensive.

21.10.2015, Bratislava
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Pronouns Only

Personal pronouns (including reflexives, but not possessives)

Interrogative who, what

Indefinite and negative derivatives

Relative [cs] jenz

CS: ja, ty, on, my, vy, oni, se, kdo, co, nékdo, néco, nikdo, nic
sk: ja, ty, on, my, vy, oni, sa, kto, ¢o, niekto, nieco, nikto, ni¢
pl: ja, ty, on, my, wy, oni, sie, kto, co, ktos, cos, nikt, nic

ru: s, Mbl, OH, Mbl, Bbl, OHU, CSI, KMO, YMO, KMO-HUBYOb, YMO-HUBYOb, HUKMO, HU4YMO

sl: jaz, ti, on, mi, vi, oni, se, kdo, kaj, nekdo, nekaj, nihce, nic
hr: ja, ti, on, mi, vi, oni, se, tko, Sto, neki, nesto, nitko, nista
bg: a3, mu, Hue, Bue, ce, Kol, Koe, HsKoU, Hewo, HUKoU, HUWo

CU. a3b, M=sl, MBI, BBI, U, CA, KbImMoO, YbMO

21.10.2015, Bratislava
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Possessives: Determiners

If they occur without a noun ... ellipsis
MUj otec je starsi. Tvij ma ale vice zkusenosti.

cs: mdj, tvdj, jeho, jeji, nas, vas, jejich, svij

sk: moj, tvoj, jeho, jej, nas, vas, ich, svoj

21.10.2015, Bratislava
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Both Possible

e Demonstratives

- ten, to, tento, tamten, jaky, ktery, Ci, neéjaky, nektery, neci,

kazdy, vsechen, zadny, ...
* Adjectival interrogatives/relatives, indefinites, negatives
- Jaky, ktery, Ci, néjaky, nektery, neci, kazdy, zadny
- vsechen, vsichni, vsechno
* Relative pronouns cannot be explained by ellipsis!
- Muz, ktereho *muze jsem vam predstavil.
- The man, which *man | introduced to you.

21.10.2015, Bratislava
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Numerals and Quantifiers

« NUM: jeden, dva, tfi, Ctyri, péet, sest, ..., Ssto
(one, two, three, four, five, six, ..., hundred)

21.10.2015, Bratislava
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Numerals and Quantifiers

« NUM: jeden, dva, tfi, Ctyri, péet, sest, ..., Sto
« NUM/NOUN: tisic, milion, miliarda
« NOUN: polovina, tretina, Ctvrtina, setina

(thousand, million, billion)
(half, one-third, one-fourth, one-hundredth)

21.10.2015, Bratislava
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Numerals and Quantifiers

NUM: jeden, dva, tri, Ctyri, pet, sest, ..., Sto
NUM/NOUN: tisic, milion, miliarda
NOUN: polovina, tretina, Ctvrtina, setina

NUM: dve, tré, Ctvero, patero, sestero,
Jjedny, dvoje, troje, Ctvery, patery

(one set of, two sets of, ...)

21.10.2015, Bratislava
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Numerals and Quantifiers

o ADJ: prvni, druhy, treti, Ctvrty, ..., Sty, tisici,
dvoji, troji, Ctvery, patery

(first, second, third, fourth, ..., hundredth...)

21.10.2015, Bratislava
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Numerals and Quantifiers

o ADJ: prvni, druhy, treti, Ctvrty, ..., Sty, tisici,
dvoji, troji, Ctvery, patery

o ADV: jedenkrat, dvakrat, trikrat, Ctyrikrat;
poprveé, podruhé, potreti, poste,
kolikrat, pokolikate

(once, twice, three times, four times)

(for the first time, for the second time...)
(how many times)

21.10.2015, Bratislava
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Numerals and Quantifiers

o ADJ: prvni, druhy, treti, Ctvrty, ..., Sty, tisici,
dvoji, troji, Ctvery, patery

 ADV: jedenkrat, dvakrat, trikrat, CtyZ s
poprve, podruhé, potreti, posté,
kolikrat, pokolikate

e DET: kolik, tolik, nekolik, mnoho, malo,
kolikaty, kolikery

(how many, so many, some, few, ...)

F \ L 21.10.2015, Bratislava 70



Quantifiled Noun Phrases

jnummod\ [[ﬂsubj)\ [punc:t]

Jedno  koté spalo
One  kitten  slept




“Five” In PDT

(Sb)
/ — \
Atr

4 |
Pét muzu  hrdlo  Kkarty

Five men  played cards

21.10.2015, Bratislava



Cases: Numeral and Noun

Phrase Case| Example [Numeral Case|Noun Case

# Nom pct muzu Nom Gen

- Gen petl muzil Gen Gen
Dat pEtl muzum Dat Dat

*  Acc pet muzu Acc Gen

#* Voc pet muzu Voc Gen
Loc peti muzich Loc Loc
Ins peti muzi Ins Ins

21.10.2015, Bratislava
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“Five” In Instrumental in PDT

T
At
Atr
v
Hral karty S pcti  dalSimi  muzi
He-played cards with  five other men

21.10.2015, Bratislava
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Pronominal Quantifiers in PDT

=N

Kolik muzu  hrdlo  Kkarty
How-many men  played cards

21.10.2015, Bratislava
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Pronominal Quantifiers in UD

punct

fdet:numgov}\

Kolik muzu  hralo  Kkarty
How-many men  played cards

21.10.2015, Bratislava

76



Language-Specific Labels

Numeric |Pronominal
Noun governs nummod |det:nummod
Numeral governs|nummod:gov | det:numgov

21.10.2015, Bratislava
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* Not as easy as accusative vs. dative.

dobj / iob]

Default: dobj

Heuristics for 10bj

— Cenim si vasi pomoci. (Gen)

- Celime velkym problémdm. (Dat)

- Nedisponuje takovym rozpoctem. (Ins)
— UCi mou dceru fyziku. (2 x Acc)

21.10.2015, Bratislava
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dobj / iobj / nmod

Core arguments: what exactly Is Iit?
English:

- He gave John the book. (iobj)

- He gave the book to John. (nmod)
Spanish:

— Dio el libro a John. (iobj)

Czech:

- Every ODbj is translated to dobj, regardless the case and the
presence of preposition

21.10.2015, Bratislava 80



Reflexive Pronouns

* Direct or indirect object (dobj, iobyj):
Rizl se do prstu / Rizl ho do prstu.

- Including reciprocal usage:
Polibili se. / They kissed each other.

 Inherently reflexive verbs: smat se, bat se

- compound: reflex (analogy to English compound:prt in give up,

come on, ...) NOW CHANGED:
expl

» Reflexive passive:
To se snadneji rekne nez udeéla.

- auxpass:reflex

21.10.2015, Bratislava
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Modal Auxiliary in English

/ (nsubj |

( || dux I,

(v )

| AUX |
[ aux /fadvmodjx
v v

I should have been  waiting there

21.10.2015, Bratislava 82



Modal Verb in Czech

IElU.X'

/ k—)
i
|| dUux ll

fadvmod /(xcomp]\
v

byla bych tam mela cekat
was I-would there  should wait

21.10.2015, Bratislava 83



Modal Adverb In Russian

punct
[—% mepj_\ /—EW \

MHe HAJ0 BBIIIUTb  BOJbI
Mne nado vVypit’ vody
To-me  necessary  to-drink  water

21.10.2015, Bratislava 84



I

Modal / Control Verb in English

-

nsubj

need

xcomp

to

drink

21.10.2015, Bratislava
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SOIMCE

water

~
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Comparative Constructions

| punct | \
det
- v
Muj otec  je starsi nez tvuj
Mou  oren cTapuie TBOETO
Moj otec starSe tvoego

My  father 1s older than  yours

21.10.2015, Bratislava 86



Comparative Constructions

', advcl \
[nmod|

|——

amod

o

\
Ubytovali nas v drazSim hotelu , nez jsme  Cekali .
OHM Bcemwid Hac B OoJiee JOPOrod OTelib , YEM Mbl OKUJIN .
Oni  vselii nas v bolee dorogoj otel” , ¢em my ozidali
They  put us 1n more expensive hotel , than we had expected

21.10.2015, Bratislava
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Summary

* Universal Dependencies =
cross-linguistically applicable annotation of

POS + morpho features + dependency relations

» Parallelism among Slavic languages

- Determiners, Quantifiers, d/i Objects, Reflexives,
Modal verbs/auxiliaries, Comparatives

21.10.2015, Bratislava
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Deékuiji!
Otazky?

bnarogaps!
Bbnpocu?

Dziekuje!
Pytania?

bnarogaprs!
Bbnpocn?

Hvala!
Vprasanja?

21.10.2015, Bratislava

Dakujem!
Otazky?

Cnacunoo!
BonpockI?

Hvala!
Pitanja?

89
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