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Why Universal Dependencies for
Ukramian?

« A universal framework for syntactic and morphological
annotation

« Enables integration of Ukrainian data into projects such as
ParlaMint, InterCorp, ParaRook, and many others

« De facto standard and the only available solution for syntactic
annotation of the Ukrainian language




Why creating new treebank?

 There are currently two treebanks: IU and ParlaMint

: : : : , R Ukrainian 2 207K
« Despite having more tokens, IU is not entirely suitable
for annotating spoken texts because 1t consists of
written texts Ukrainian treebanks
« Recent changes to the UD standard ParlaMint 84K 06
. Complex spoken syntax, conversational syntactic U 122K

: : See here for comparative statistics of Ukrainian treebank
patterns, live speech errors, and self-corrections...

. Growing International interest 1n parliamentary

Language documentation
treebanks



Which data do we use?

P AD' BEPXOBHA
PALLA YKPAIHM
| CdilifiHua sebnopran naj

pnaMeHTy Yipaitm

- Parliamentary transcripts of sessions of the CTEHOTPAMM AEHAPHMX 3ACIAAHS
Verkhovna Rada

TpuHapusTa cecis BepxosHoi Pagu Ykpainu [X cknukaHHs

 Transcripts from the National Security and
Defense Council

- Additional audio verification of new transcripts
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due to potential Whisper over-normalization
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The first step

« Syntactic annotation using
ArboratorGrew

o Initially using ParlaMint files as
bootstrap (morphosyntactic annotation
using IU model), transitioning to a
model based on our treebank

» Significant reduction 1n annotation time

_Hevorrow TEW

ParlaMint-UA_2004-11-27-m0.u1.p2.lang1.s1 MNpowy HapoaHux aenyTaTie NnigroTyBaTUcA A0 peecTpauii.

validated shvedova

root

punct

obl

amod
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Mpowy HapoAHux  genyTaTiB  nNigrotyBatTMca A0  peecTpauil



Dual-parser approach

https://github.com/brown-uk/nlp uk

« Dual-parser morphological

annotation: rule-based TagText + . (\

;f 5
(

neural UDPipe2 i & \/ B
- Complementary error patterns enable

quality control through disagreement https://github.com/ufal/udpipe/trec/udpipe-2

detection

« UDPipe2: better case disambiguation
and pronoun recognition

« TagText: superior lemma accuracy and
morphological features

« Agreement = confidence;
disagreement = manual review


https://github.com/brown-uk/nlp_uk
https://github.com/ufal/udpipe/tree/udpipe-2

Tagset conversion

« Need for VESUM-to-UD tag conversion

« VESUM tagset: 100 POS, morphological, and
additional tags

« Most tags have direct UD equivalents
(number, gender, case, person, tense, aspect,
mood, etc.)

« 16 VESUM tags with no UD correspondence:
style, spelling standards, dates, numbers,
hashtags

« New UD feature created: BadStyle=Yes for
non-standard but common forms

VESUM uD | VESUM UuD

noun NOUN ns Number=Ptan
anim Animacy=Anim p Number=Plur
fname NameType=Giv 5 Number=Sing
Iname NameType=Sur m Gender=Masc
pname Name Type=Pat f Gender=Fem
inanim Animacy=Inan n Gender=Neut
unanim Animacy=Anim,Inan abbr Abbr=Yes

prop PROPN bad BadStyle=Yes
geo NameType=Geo subst -

verb VERB rare Style=Rare
imperf Aspect=Imp coll -

perl Aspect=Perf arch Style=Arch

rev Reflex=Yes slang -

inf VerbForm=Inf alt Orth=Alt

futr Tense=Fut; Mood=Ind vulg -

pasi Tense=Past; Mood=Ind ua_1992

pres Tense=Pres; Mood=Ind ua_2019 -

impr Mood=Imp var Animacy[gram|=Anim
impers VerbForm=Fin; Person=0); Mood=Ind xpl[1-9] -

1 VerbForm=Fin; Person=| #

2 VerbForm=Fin; Person=2 V-u

3 VerbForm=Fin; Person=3 &pron -

adj ADJ &numr NumType=0rd
comphb Degree=Pos &&numr NumType=Card
compe Degree=Cmp &insert -

comps Degree=Sup &predic -

short Variant=Short pers PronType=Prs
long Variant=Uncontr refl Poss=Yes|PronType=Prs|Reflex=Yes
adjp VerbForm=Part pos Poss=Yes|PronType=Prs
actv Voice=Act dem PronType=Dem
pasv Voice=Pass def PronType=Rel
V_znacrinanim Animacy=Inan inl PronType=Int
V_zZna:ranim Animacy=Anim rel PronType=Rel
adv ADV neg PronType=Neg
advp VERB:VerbForm=Conv ind PronType=Ind
prep ADP gen PronType=Tot
conj - emph PronType=Emp
conj:subord SCONI] number -

conj:coord CCONI latin

part PART date

intj INTJ time

numr NUM hashtag -

noninfl Uninflect=Yes punct PUNCT
foreign Foreign=Yes symb SYM

onomat - unknown X

v iz Case=Nom unclass X

v_rod Case=Gen AUX

v_dav Case=Dat Mood=Cnd
V_Zna Case=Acc noun.*pron PRON

v_oru Case=Ins adv.*pron ADV

v_mis Case=Loc numr.*pron DET

v_kly Case=Voc adj.*pron DET

nv InfiClass=Ind
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User-friendly review interface
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#sent_id=2
# text = lllaHoBHI konerW, Papa HauioHanbHoT Beaneku mae CekpeTap

FORM_orig
LlaHoBHI
KONETK

’

Papa
HaLUioHaAbHOT
Besneku

Mae
CekpeTapsa
Pagm
HaljioHanbHOI
Bezneku

’

HaWBAKKIIM
Yyacom
Byayte
cihopmoBaHi
haKkTUYHO

BCi
nigposainu
PHEO

!

npM3HadeHi
3acTYMHWUKM
CekpeTaps
Pagm
HaljioHanbHOI
Bezneku

D

LEMMA_orig
WaHOBHWA
Konera

I

pana
HaLUjoHaNbHWIA
besneka

MaTu
CeKkpeTap
pana
HaujoHanbHWUA
Besneka

r

HaUBAUHIKMA
yac

ByTi
chopmoBaHWK
thaKTUYHO
BECh
nigposain
PHEO

r
NpU3HadYeHKWH
3aCTYMHUK
CekpeTap
pana
HaujoHanbHHUA
Besneka

LEMMA new
WaHOBHMUIA
Konera

’

paga
HaLioHaAbHWA
Besneka

MaTH
CeKpeTap
pana
HalioHaNbHWH
Bezneka

’

HaWbKHIMA
yac

ByTH
chopMOBaHWA
haKkTUYHO
BECh
nigposain
PHEO

!

npM3HaYeHUi
3acTyMHWK
CeKpeTap
pana
HalioHaNbHWH
Bezneka

G

UPOS_ori
ADJ
NOUN
PUNCT
NOUN
ADJ
NOUN
VERB
NOUN
NOUN
ADJ
NOUN
PUNCT
ADJ
NOUN
AUX
ADJ
ADV
DET
NOUN
PROPN
PUNCT
ADJ
NOUN
NOUN
NOUN
ADJ
NOUN

ADJ
NMOUN
PUNCT
MOUN
ADJ
NOUN
VERB
MOUN
MOUN
ADJ
MOUN
PUNCT
ADJ
MOUN
AUX
ADJ
ADV
DET
NOUN
PROPN
PUNCT
ADJ
MOUN
MOUN
MOUN
ADJ
MOUN

XPOS_orig XPOS_new

adj:p:v_kly:comphb 6
noun:anim:p:v_kly 7
punct 3
noun:inanim:f:v_naz 7
adj:f:v_rod 6
noun:inanim:f:v_rod g
verb:imperf:pres:s:3 0
noun:anim:m:v_zna 7
noun:inanim:f:v_rod '3
adj:f:v_rod 11
noun:inanim:f:v_rod ¢
punct "6
adj:m:v_oru:comps "4
noun:inanim:m:v_oru "6
verb:imperf:futr:p:3 "6
adj:p:v_naz:&adjp:pasv:perf 7
adv:compb "6
adj:p:v_zna:rinanim:&pron:ge(lg
noun:inanim:p:v_zna "6
nouninanhn:ﬁv_rodnnﬂabhrmﬁg
punct 32
adj:p:v_naz:&adjp:pasv:perf "6
noun:anim:p:v_naz '22
noun:anim:m:v_rod 23
noun:inanim:f:v_rod 24
adj:f:v_rod 27
noun:inanim:f:v_rod "5
- - F

N

amod
vocative
punct
nsubj
amod
nmod
root
obj
nmod
amod
nmod
punct
amod
obl

cop
conj
advmod
det
nsubj:pass
nmod
punct
conj
nsubj:pass
nmod
nmod
amod
nmod

P Q

1 Pagu HauioHansHo! Beaneku, HaWbBarx4Mm yacom ByayTe chopmoeaHi dakTudHO Eci nigpozainu PHED, npuaHaveHi 3acTynHukKn CekpeTapa Pagu HauioHanbHoT Be3nekn Ta oBopoHw|
HEZDEPREL_o1 FEATS orig

FEATS new
Case=Voc|Degree=Pos|Number=Plur Case=Voc|Degree=Pos|Number=Plur

Animacy=Anim | Case=Voc|Gender=Fem,Masc |Number=Plur Animacy=Anim | Case=Voc|Gender=Fem | Number=Plur

Animacy=Inan|Case=Nom | Gender=Fem | Number=Sing Animacy=Inan|Case=Nom |Gender=Fem | Number=Sing

Case=Gen|Gender=Fem |Number=Sing Case=Gen|Gender=Fem|Number=Sing
Animacy=Inan |Case=Gen | Gender=Fem | Number=Sing Animacy=Inan|Case=Gen|Gender=Fem | Number=Sing

Aspect=Imp | Mood=Ind | Number=Sing| Person=3 | Tense=Pres| Vel Aspect=Imp| Mood=Ind | Number=Sing| Person=3 | Tense=Pres|
Animacy=Anim | Case=Acc | Gender=Masc | Number=Sing Animacy=Anim | Case=Acc|Gender=Masc | Number=Sing
Animacy=Inan |Case=Gen | Gender=Fem | Number=Sing Animacy=Inan|Case=Gen|Gender=Fem | Number=Sing
Case=Gen | Gender=Fem | Number=Sing Case=Gen|Gender=Fem | Number=Sing

Animacy=Inan |Case=Gen | Gender=Fem | Number=Sing Animacy=Inan | Case=Gen|Gender=Fem | Number=Sing

Case=Ins |Degree=Sup | Gender=Masc | Number=Sing Case=Ins|Degree=Sup|Gender=Masc | Number=Sing

Animacy=Inan |Case=Ins | Gender=Masc | Number=Sing Animacy=Inan |Case=Ins|Gender=Masc | Number=Sing

Aspect=Imp|Mood=Ind | Number=Plur | Person=3 | Tense=Fut | Vert Aspect=Imp|Mood=Ind | Number=Plur | Person=3 | Tense=Fut |\

Aspect=Perf|Case=Nom | Number=Plur |VerbForm=Part | Voice=Pz Aspect=Perf| Case=Nom | Number=Plur | VerbForm=Part | Voice
Degree=Pos

Case=Nom |Number=Plur|PronType=Tot Animacy=Inan | Case=Acc|Number=Plur |PronType=Tot

Animacy=Inan|Case=Nom | Gender=Masc | Number=Plur Animacy=Inan|Case=Acc|Gender=Masc | Number=Plur

Abbr=Yes|Animacy=Inan|Case=Gen|Gender=Fem | InflClass=Ind | Abbr=Yes|Animacy=Inan|Case=Gen|Gender=Fem |InflClass=Ir

Aspect=Perf|Case=Nom | Number=Plur |VerbForm=Part | Voice=Pz Aspect=Perf| Case=Nom | Number=Plur | VerbForm=Part | Voice
Animacy=Anim | Case=Nom | Gender=Masc | Number=Plur Animacy=Anim | Case=Nom | Gender=Masc | Number=Plur
Animacy=Anim | Case=Gen | Gender=Masc | Number=Sing Animacy=Anim | Case=Gen|Gender=Masc | Number=Sing
Animacy=Inan |Case=Gen | Gender=Fem | Number=Sing Animacy=Inan|Case=Gen|Gender=Fem | Number=Sing
Case=Gen | Gender=Fem | Number=Sing Case=Gen|Gender=Fem | Number=Sing

Animacy=Inan |Case=Gen | Gender=Fem | Number=Sing Animacy=Inan | Case=Gen|Gender=Fem | Number=Sing



hest for annotations

Case=Gen->Nom;Number=Sing->Plur

<nest> -Case=Gen;-Gender=Neut;-NumType=0rd;-Number=Sing
<sentence sent_1d="1" text="IHI1380">
<token id="1">
<form>[Hi13p0</form>
<lemma>rHi3go</lemma>
<upos>NOUN</upos>
<feats Animacy:"lnan" Case="Nom" -Animacy=Inan;Gender=Neut->Masc
Gender="Neut" Number="Sing" />
<head>0</head> Number=Sing->Plur
<deprel>root</deprel>
</token>
</sentence>

= -> : =Sing->
</nest> Case=Gen->Nom;Number=Sing->Plur




Fixing over-splitting

 Cross-parser tokenization inconsistency

« Sometimes UD over-splitting causes
alignment problems (e.g., [ Po-tretje’]
<=> ['Po-’, ’tretje’] thirdly’; ['Prem’jer-
ministr’] <=> ['Prem’jer’, ’-’, ‘'ministr’]
‘prime minister’)

 Direct matching = component checking
— diftlib analysis



ID normalization

Incorrect CONLL-U IDs despite correct

syntactic dependencies

Caused by manual Excel editing or

excessive token splitting

tokens/t

Syntactic relations point to distorted

ne IDs' order 1s not subsequent

e Track al

| syntactic relations + reconstruct

dependency graph

"Renumbering" effectively addresses 1D

1nconsistencies

18 1 1 CCONJ CCON) 18 cc

19 BubOpoTH BHGOPOTH VERB VERB
20 Tawm Tam ADV ADV PronType=Dem 19 adveod _
21-23 22-25 22-25  NUM NUM Case=Acc |MusType=Card
24 HAropog Haropoga NOUN NOUN
5 . PUNCT  PUNCT 31 punct
26 3 3 ADP ADP Case=Gen 2T case
27T AHHX AKKI

31 mowyTe mortw  VERB VERB
32 Gyu GyTH
33  30N0THMH

i . . PUNCT PUNCT

AUX AUX Aspect=Imp|VerbForm=Inf 33
30M0THA ADJ ADJ Case=Ins|Nusber=Plur
12 punct

Original Dependencies

Aspect=Perf|verbForm=Ir

24 nummod

Animacy=Inan|Case=Gen | Gend:

DET DET Case=Gen|Nusber=Plur |[PronType=Rel 31
28-38 5-7 5-7 NUM NUM Case=Nom|NumType=Card 31 nsubj
Aspect=Imp|Hood=Ind|

Numbe r=Plui
cop
31 xcomp

16 1 1 CCONJ CCOMJ i7 cc

17  BnbOOpoTH BHGOPOTH VERB VERB Aspect=Perf |verbForm=Ir
18 Tam Tam ADV ADV PronType=Dem 17  advmod _

19 22-25 22-25 NUM NUM Case=Acc|NumType=Card 28 nummod : gov
28  Haropod Haropoga NOUN NOUN Animacy=Inan|Case=Gen|Gends
- S , PUNMCT PUNMCT _ 25 punct
7. | a ADP ADP Case=Gen 23 case
23 Aumx AKKG DET DET Case=Gen|Number=Plur|PronType=Rel 25
24 5-T 5-T NUM NUM Case=Nom|NumType=Card 25 nsubj _ _

25 mOwyTe mortd  VERB VERB Aspect=Imp|Mood=Ind | Number=Plu
26 GyTu GyTw AUX AUX Aspect=Imp|VerbForm=Inf 27 cop

27  30N0THMH 30N0TWA ADJ ADJ Case=Ins|Number=Plur 25  xcomp
28 . - PUNCT PUNCT 18 punct

ick on the image to enlarg



Rada_Trees corpus

« Ukrainian parliament
transcripts (1990-2024)

. 88 million tokens

e ukrainian-parlamint-ud-
2.15-241121 annotation

« >128 thousand contexts
with the vocative relation

« Data from before 1995 and
from 1997-2001 show

100% vocative use and are
likely edited.
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https: /hugginglace.co/datasets'uacorpus/Rada Trees/tree/main



https://huggingface.co/datasets/uacorpus/Rada_Trees/tree/main

Vocative (%)

Proportion of vocative forms by frequency rank
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Future plans

» Expand corpus size for broader
coverage

« Add multiword expressions and
analytical constructions

 Invite more expert annotators to
ensure reliability

« Continue exploring spoken syntax
phenomena



Thank you for your attention!



