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Treebank

speech, tweet, FAQ, other

protocol

letter
scientific p (n/a)

advisory \

blog post
T

wikipedia

genres

* continuous texts
* fully manual

* full morpho for §§, nums
* enhanced dependencies

fiction

115 K tokens
6700 sentences
17 tokens/sent avg

ol 10% non-projective
schoolbook |
- V essay 1554 unique tags
comment legal 17.5K lemmas
News \
/ folktale 30K forms

analytics



Treebank: morphology

2+1 scheme

Custom tool



Treebank: morphology

2+1 scheme

Custom tool: step 1 — disambiguation

— Ha. Tinbku

nou&)anim v_dav &pron neg HIXTO
noumanim v_dav &pron emph  Hikomy
+

| realtime demo



Treebank: morphology

2+1 scheme

Custom tool: step 2 — review

\ ! 2
. 'Lﬂa ) m\s saa\ “ ;L(\
& ‘_\aﬂ\m:‘ \l - \S\J oe - ‘_\a"\\m"‘ \J - —L('\av \’luoz‘(\a"( \\ § ‘_\aﬂ\“\.ﬂ\

BiAMOBY B MOro Bmaadi y MiCA4HUNA CTPOK.

noun inanim f v kly nora
— noun m v_rod &pron pers 3 BiH
noun m v_zna &pron pers 3  BiH
noun n v_rod &pron pers 3 BOHO
noun n v_zna &pron pers 3 BOHO
adj m v_naz poss nv &pron pers  10Oro
adj m v_rod poss nv &pron pers  1oro
adj m v_dav poss nv &pron pers  MOro
adj m v_zna poss nv &pron pers  MoOro
adj m v_oru poss nv &pron pers  M0Oro
adj m v_mis poss nv &pron pers  1oro

adj f wv_naz poss nv &pron pers  1oro
adj f v_rod poss nv &pron pers  1oro
adj f wv_dav poss nv &pron pers  1oro



Treebank: morphology

2+1 scheme

Custom tool: step 3 — resolve

a vA

YO o )

before j Taras’ N - N pet
nO aout™ 20 yero: ey

O .
u.l,o 0O apacoBOoro Hapom>KeHHs r||r| nmcch;l "alle

adj m v_rod TapacoBui
adj m v_rod Tapacis — CreueHko @
adj m v_zna ranim TapacoBuM oV
adj m v_zna ranim  Tapacis ot

an adj n v_rod TapacoBUi FANE
adj n v_rod Tapacis — YMaHeUpb

| real-world example of annotator conflict



Treebank: morphology

2+1 scheme
Custom tool

4 month spent adopting dicts, creating guesser



Treebank: morphology: guesser example (simplified)

guess 25-nitposun from nitposun
N
let match = token.match(/(\d+)-(.+)/)
if (match) {
let guessedInterps = dict.lookup(match[2])
. filter(x => x.isAdjective() && !x.isAbbreviation())
.transform(x => x.lemma = “${match[1]}-${x.lemma} )
allInterps.add(guessedInterps)



Treebank: syntax



Treebank: syntax

Universal Dependencies
are a blessing for Ukrainian

Didn’t have to reinvent or adopt others’
Would have to convert to UD eventually
No info gets lost

1 pass
...But with validation



Treebank: syntax: validation

Morpho can fix syntax and syntax can fix morpho

Unexpected relations from/into certain POS
All sorts of agreement

Multiple subjects / direct objects
Non-nominative subj

- 250 rules
Intransitive verb has ob] > ru

_ (tip of the iceberg)
Clausal rels not in clauses

Comma after conjunction
Unexpected non-projectivity
Root has no predication



Treebank: syntax: validation

N0250 peu#39eh: ud/zvidusil_ 30/15

aux He 3 OlecniBHOrO 39fe

OcobnuBi cnoBa noasku penirivHum rpomapgaM M . KiuMaHb Ta ¢ . MamaiBui T2 ixHiM HacToATensAM — OTUSAM
bpito ( KaB'ky ) Ta IBaHy ( MapkoBcbkoMy ) , 6e3 sakux usf noispka 6yna 6 npocTo HEMOXUBOW .

N0251 pey#1lhOf: ud/zvidusil 01/29

case He B MPUUAMEHHUK 1h0@s

YKpaiHCbKOMY Avnrako3HaBCTBY Mopa BCbOr0—HaBCbOr0 nepectaTu MOTypaTu KOMMJeKcaM NokinHoro bynrakoBa
Tak , Hibu BiH 1 poci xuBuM , — i Tomi W MOro TBOPYiCTb BiAKPUETLCH HOBUMM ( LiKaBe3HMMM ! ) rpaHsIMM

M0252 peu#2svm: ud/vislotska_ _kohannia/39

case He 3 1MeHHMUKa 1dvg

3BOJIOXUBIIA KPanjuvHOW AyxiB nne4vyi nobins Bupi3ly Ha CYKH1 , BUKIMYEMO Ha ToAl , K Tino po3irpiertbcs ,
BUO1NE€HHA MWIOro 3anaxy 3—-nifg Toro Bupisy .

N0253 peu#25ie: ud/zvidusil_ 14/33

case He 3 1MEeHHUKa 251f

3aMiCTb | KWUHYTU BCe fIK € BigkKpyTunum O0iyHy CTiHKy wapu , a TaM MICTUTbCH — KOWEHA , CrOBUTE CKOTYEM [0
MOBHOI HepyxoMOCTi ... Ha NPOTUNIXOTHiN MiH1 .

| validation report


https://lab.mova.institute/files/pomylky_robochoho_tb.html

Treebank: syntax: validation

> 250 rules

After 2+1, the validation finds a morphological error in
~1.1% tokens

Invaluable for syntax

Maybe we don’t need 2+1 at all?



Experiment: morpho-annotate once and then validate

Morpho-annotate once

Annotate syntax

Fix all morpho errors caught by the validation

> W h =

Morpho-annotate second time by different person,
resolve conflicts

5. Compare 2-pass morpho vs 1-pass validated

. Are there any new errors found? — None.
(2K tokens were tested)

Instead we saw 10 errors in 2-pass fixed by validation at [3]

We recommend 1-pass morpho with validation



Treebank: syntax: validation: a spinoff?

tb.find(token =>
valencyDict.1isIntransitive(token.interp. lemma)
&& token.hasObject()

)



We feedback:

® How far should we reach for controlled subjects? enhanced dependencies

universal|
#568 opened 4 days ago by msklvsk

® A ready to jump cat — nsubj:xsubj(jump, cat)? enhanced dependencies

#567 opened 4 days ago by msklvsk

@ The purpose of adding prepositions to the relation name
enhanced dependencies [TTLEl
#566 opened 4 days ago by msklvsk

® Enhanced Dependencies for ADV relativizers /dependencies|
enhanced dependencies

#565 opened 6 days ago by msklvsk

® Elided existential predicates Slavic dependencies
#559 opened on Jul 23 by msklvsk v2.3

® Encoding predication for ADV predicates with dropped subject dépendencies|

#558 opened on Jul 23 by msklvsk < v2.3

® Adverbish phrases with nominative nouns e.g. cheek to cheek /dépendencies
#557 opened on Jul 16 by msklvsk < v2.3

@ Coordination between packs of uncoordinated modifiers dependencies
[Standarainesded) M
#556 opened on Jul 12 by msklvsk < v2.3

® Treebank development in master branch @enhancement
#520 opened on Jan 2 by msklvsk later

® Paired adverbial “cc's in Slavic Czech POS [Blig
#479 opened on Jul 25, 2017 by msklvsk v2.2

® acl for secondary predication dependencies [standard needed
#476 opened on Jul 21, 2017 by msklvsk < v2.2

@ Consequential (conclusive?) conjunctions POS Slavic (dependencies
#471 opened on Jul 17, 2017 by msklvsk < v2.2

@y Quoted sentences as modifiers
#468 by msklvsk was closed on Apr 24

@ NUM as nonverbal predicate dépendencies’ ETT
#467 by msklvsk was closed on Apr 24 v2.2

® Post-positioned cardinal NUMs acting as ordinal (e.g. “section 3")
'dependencies M= crl
#466 opened on Jul 15, 2017 by msklvsk < v2.2

@& Routes (e.g. Mumbai-Shanghai-SFO) dependencies ETTESITN
#465 by msklvsk was closed on Apr 24

@ Reasoning for “The dislocated elements attach to the same governor as the
dependent that they double for” dépendencies| ETTE [INTEEE
#439 by msklvsk was closed on Mar 20, 2017

® Why §, %, © are SYM but not NOUN? English POS |5l PLITIEE
#429 opened on Mar 2, 2017 by msklvsk v2.2
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One TB fixes others

«mark obj

/ «mark obj
7 det nsubj det

det | bj det |
“~~oun' | YN VERB [—]‘DET e
— — — —
every one knows each other

\

csubj» - obl»
obj» \T—rﬁiobj
v v d .
VERB’ amedNNoun'] VERETY “°"Prnum®] TabrF] [ADP ¢ ~Nouw
— — — — — A —

podafilo vyjednavajicim partnerlim vyvést jeden druhého z miry

«punct \
e {mark — obj» o
“ADY 4™ NouNT T °P §VERB*}/ obPpEgFy laticP™ e+ TNOUNT)

I — A I —

pi3HMMKU cnocobamu npobmBann oOAUH OAHOMY KY/1bKK

one



https://github.com/UniversalDependencies/docs/issues/557

Enhanced Dependencies



Enhanced Dependencies: elided predicates

punct»
conj»
nsubj oDbj cC orphan
r% ey, e e o e
like teaand you coffee
punct»
conj»
«cC
nsubj oDbj nsubj obj
r:“% f—L r-—:% f—; ~ f -~  — o —~ A
ike tea and you like coffee



Enhanced Dependencies: propagation of conjuncts

{NSubj
«@QuX \
punct» A\
conj»
nspbj obj
aux det\ cC
— ——— — — A

She was watchlng a movie or reading .
S v

4

N gistrib.- - private”

<punct conj»
= _distrib_ - r— private .....................
nsubj obl»
/ ~private ,—case
, »—<aUX y«nummod y<CC~y /
NOUN AUX AD) ADP NUM NOUN CCONJ VERB

cblnbM byB noKasaHMmit y 167 KIHOTeaTtpax | 3ibpaB



Enhanced Dependencies: controlled subjects

/ nsubj xcomp
y«advmod /|obj y<NSubj x\ /ob
PRON PART VERB PRON VERB NOUN

rJHHH

rlepeu_||<o,£|,vmo MeHI J'IIKyBaTI/I XBOpI/IX

prevented il me



Enhanced Dependencies: coreference in relative clauses

acl:relcl
{NSsubj
f
DET - ldet\'NOUN#fé e PRONT] YVERE" |

——  ——

the boy who lived




UD_Ukrainian has all types of Enh Deps

It is done manually



1HCTUTYT YKpalHCbKO1l

MOPPOCUHTAKCOBUA aHanisaTop

m po3ibpaTtu ¢annm
POS 97.5%
«© unc > O
%_appos’_\ “b’:‘°dp’im PUNCT \VERB/nSubJ»NOUN i morpho 91 '6 /O

ADP “case\PRqPN PUNCT (EPUDCEN "NOUN/ PROPN

y Mpas3si , cTonuui Yexii , BuJ,6yBc;| nokas SyntaX 81 .70/0

punct»

d flat:titl
:r;o »a—\ /— at:ti e

mOd\NOUN PUNCT“p“““\NOUN/'p“”CtHPUNCT PUNCT

}ioxymeHTaanoro d)IJ'IbMy " ﬂpouec w i Wil improve with
UDPipe Future

Y MNpasi, ctonuui Yexii, BipbyBCHA nokas AoOKyMeHTanbHoro ¢inbmy ,lpouec”.

Ta6m4uﬂ VLACIICEREETCE yHiBepcanbHi

Parse multiple .txt in-browser

Use as an API from CLI
Download a model


https://mova.institute/%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%82%D0%BE%D1%80

Coreference layer over the gold standard

(new project, 7% done)



Coreference layer over the gold standard

Including bridging anaphora:

o ——————— bridgey e / ---------- |
NOUN“ AUX VERB ADP. NOUN ADP NOUN NOUN

Teneckon byno 3anyUJ,eHo Ha op6|Ty 13 ,u,ecbeKTOM p,3ep|<ana



Coreference layer over the gold standard

Including bridging anaphora

Including clausal reference:

/ equality cb»

'"NOUN VERB VERB PUNCT PRON_Rel  VERB NOUN
: — = /FF___/% ‘ I F_A_ /,___/%

nedeKkT Boanocs KOMneHcysatun Hagano 3Mory

the-defect|allowed-itself

ablllty

VERB ADP ADJ NOUN PUNCT

HabnuanTuca Ao PO3PAaXYHKOBUX XaPaKTEPUCTUK




Coreference layer over the gold standard

Including bridging anaphora
Including clausal reference

Including verbs bearing Person:

........ bridge»----------»
equality>—
*DET_Prs *NOUN’ PRON_Prs VERB
oro KacTeT 3HauLIOB
brass-knuckles n
....................................................... bridge,
equality» |
DETInd NOUN ADV PUNCT VERB ADP .‘NOUN/ CCONJ VERB ADP NOUN: PUNCT
— — A === 2 A/ A
KIJIbKa POKIB TOMy . BKMHyB ao KULLEHI MiLoB no Xxniod

several|yearsJago in Eﬂ



3G corpus



3G corpus Zvidusil W'kég/fd'a

f
o1r \

Parsebank (UDPipe)

. | étyvo
Incl. custom crawlers 6%
Tweaked Spiderling N
newspapers
Plethora of filters 13%

Localizations Spiderling’ed general Web

5%
Easy to CQL



3G corpus (or any corpus at mova.institute)

[tag="N...["n].x"]
VS

[pos="noun" & case!="nom"]



3G corpus (or any corpus at mova.institute)

[tag="N...["n].x"]
VS

[pos="noun" & case!="nom" & rel="nsubj"]



Localization: Bonito

TutynbHa
Mowyk
CNoBHMK HactoTt

Mpo kopnyc

CTArHyT™
MopaHHA
Knioyosi cnosa
Y peyeHHi
CoptyBaHHA
JliBopyuy
MNpaBopyy4
Knioyosi chosa
Axepena
MoTtacyeatu
Bubipka
QinbTp
be3s nepeTuHiB
1-e B AOKYMEHTi
YacroTta
MopdnosHayku
Cnosocopmu
JAOKYMEeHTH
Konokauii
lNcrorpama

o

MNepectaBUTH MEHIO

3anuT voc 192 > JIMWKTKM TibKK NEpLIE 3HAMAEHHA Ha JOKYMEHT 45 (318.92 Ha minbitoH) €)

CropiHka \‘I 33 Mepeitn

«fl o6i3BycC...
Cap lNetcum...
[4oro Buaa...
Xi6a peByT...
Kobunavar...
MNaH KouybKwu...
Mpo 3amngHi...
Anue-panue...

HactynHa | OcTtaHHA

, L0 3p06MTH Le Henerko: «TpyaHo,

M nonpino Bce y Hac. </s><s> BnawToBymTeCh,

ANA KOPUCTYBaHHA po3Mmipy,

, — AK M'AHAa, MOB YMeNeHa... </s></p><p><s> — Lo TaMm,
Jl0NKa M Kaxke AifoBin: </s></p><p><s> — [lai A T06i,
no6aymB JIMCUYKY Ta M KaXe TH: </s></p><p><s> —

210 XiHKM Ta M Kaxe: </s></p><p><s> — A 3Ha€ELW,— Kaxe,—
Open TaK NPOCUTb MOro: </s></p><p><s> — He 6UI MeHe,

3ani3HOHOC... A3BiH... </s></p><p><s> baba roBopuUTb: </s></p><p><s> — Tak, TakK,

rpamaTuyHi...
B peHb cBA...
Mapina, 1933...
[ponucu 3 ...
[ponmcu 3 ...
[ponmcu 3 ...
[ponucu 3 ...
Tpu 303yni...
Ao cectpu ...
Lacra,1895...
[lo YecbKux...

CropiHka \1 33 Mepeiitn

M apTUCTUYHA. </5></p><p><s> | MOAl MaTU. </s></p><p><s> ON,

NOMAHYTU | </s></p><p><s>Y MeHe, NPOCTU MeHe
Hi}X AKOKCb 3aJpUNaHKoK. </s></p><p><s> —

3 NacnopToMm/3aniKoBKOW? </s></p><p><s>

B CyAi. </s></p><p><s> 3 AHEM HapPOAXEHHS,

YK WOCH TaKe? </s><s> ayxe NoTpibHo, AAKYI0 </s></p><p><s>

, @ came Ha MapuHu LiBeTaeBoi. </s></p><p><s>
MOJIOZIEHBKY COCHY; </s></p><p><s> — 34pacTyuTe,
KOJIUCKY 3 CMHOM, AOKM M XUTUMY...” </s></p><p><s>
i nactyxu cniBanu. </s><s> BoHu cnisasim: «0
ekcneauuii. </s></p><p><s> YKpaiHa Kau4ye Bac,

HactynHa | OcTtaHHA

€BreHe /noun/ac

/

TOBapMLly

WwapaaTaHM /nour

AOYKO

CeCTPUYKO /noun/

JIucnuko

XIHKO /oun/

rony6umky
YO/10BiYe /0.
MaMo

MaTM /noun/4

lHaTe

JIIOQ0HBKM /1 0un/

In/8

IBaHKO /,0un/2

APY3i /noun/
Xnonui
TiTKO /noun/2
Aoporas ;..
WaCTA /oy
Hawi

n/2

XapnamninoBu4y, 6yTH yKpaiHCbKMM
, AIK BAOMa. </5><s> | He AyMauTe 3/10ro. </s></p>

'3 3 NPUroA0BaHUX BUAABHUUTB! </s></p><p><s> Xoua,

? — cTpina i MaTu. </s><s> — Yoro Tebe

7, NMOYUHKU NOoAEPXKY, NOKU TU

-CECTPUYKO, NpUiMAy A Jo Tebe Ha

, Wo? </s></p><p><s> — A WO TaM, 4YonoBiye? </s></p><p>s
, A T06i B BeNMKiM npuroai ctany! </s>

, MOTpanuB TU 40 YOPTIBCbKOT XMXi. </s><5> A

, Ha cBATa A He byna cBATa. </s5></p><p><s> [IPUMITHO,
60Xa, Ha Aywi nonerwano: He To, Wwob A

. </s><s> Konu 6 A He npuMlLia Haasevip,

7, XTO C/IyXa€ OCHOBM NiT. TBOPYOCTI,

| </s></p><p><s> Tapac, OK, HaBiTb AKLWIO pO3rasaaTu

, TYT Taka crnpasa — MM LLe 3 KiZlbKOMa

Ta aiByaral </s><s> oACHiTb MeHi, byab

. </s></p><p><s> Mapca BOpPYLWMTb rybamu i NnpoBoAXKaE
JopuHouko! </s></p><p><s> T He ayXe cepamLuca, Wo A
, 0 AACHe, 3arybneHe wactal» </s><s> | Ti

bpartTa-cycigm, 40 UbOro Be/IMKOro



Localization: Kontext

3anut Kopnycu Crardytn Kowkoppanc Pewerto Yacrtorm Cnonykwn lNMopgaHHA [osigka

B ueHTpi / B peyeHHi
Kopnyc: 3onotui HacTtpoitv gnsa kopnycy...

3aranbHi napamMmeTpu...
[ToLyK y Kopnyci

Kopnyc: i?

Tun 3anuTy: MpocTuit [T 8

Knasiatypa | HepaBHi 3anutu

3anur:

Knasiwa | BUBOAWUTb OCTaHHI 3anuTn (HacTynHa nopazaa)

p BKa3aTu KOHTEKCT

» Bubpatu Tekctu

lMoBigOMUTU NPO MNOMMUIIKY

© Npomaacbka opraHisauis ,IHCTUTYT ykpaiHcebkoi', © Institute of the Czech National Corpus, © Lexical Computing Ltd., © NLP Centre FI MU

Bepcis: 0.12.0, BuKopucToBYETbCA Manatee-2.36.7-open-2.158.8



Valency dictionary



Valency dictionary (work in progress)

Based on

Dictionary of Ukrainian language / CnoBHuk ykpaiHcbKkoi mosu: B 11 11. / AH
YPCP. IHcTUTYyT MOBO3HaBCTBa; 3a pen. |. K. binogipa. — K.: HaykoBa oymkKa,
1970—1980. (SUM) http://sum.in.ua

To be tested on corpora and developed/enriched with
their help

Features:

Patterns linked to meanings, not lemmas (meaning
definitions available for reference)

Includes stylistic markers and semantic restrictions, i.e.
categories (animacy, body parts, etc.) or collocated lemmmas

Partially covers semantic roles and alternations


http://sum.in.ua

Bxin - PeecTpauis

CNOBHUK YKpalHCbKOI MOBWU

AkageMivHuM TnyMadHui cnoBHuk (1970—1980)

Mowyk | [ B O3HA4YEHHAX

TrymaeHRR, 2Ha9eHHR ooea «SACIBATH»:

OronoweHHs 3akputo Google

He nokasysaTtu Lie oronoiueHHA [EEINETERIr T =R Re

---------------------------------

1.

LIBMAKO Gac HacTaHe ApUHY 3acisatu (Manac MupHui, 1V, 1955, 211); BiH Ha Apyry BecHy, nnyr i pana 3abpaswm I Mk
NWEeHULEH | XXUTOM Noopasiuu, BcepeauHi ropox ysech 3aciaB CBin (ynak-ApTeMoBchkui, banku.., 1958, 62); — Hawa
MaMa i BeNMKOAHA TaK He YeKana, sk 3eMni. Bxke Hanepea npukuaae, ae i wo 3acie (Muxanno Crensmax, 11, 1962, 40);
_* 0bpazrHo. BiH oue BxXe ABa poku 0b6'i3auB yBeChb OKpyr, Ceno sig cena, Asip 3a ABOPOM, i CKpPi3b 3aciBas 3epHO
B3aEMHOro HeaoBip'a (IsaH ®paHko, VIII, 1952, 82).

CBOro Nonf, CAK-TaK Moro wkpabas, 3aciBas (MaHac MupHui, 1V, 1955, 240); 3acisas [BepeMia] paHiwe cBoi nons He
CTiNbKK XNiBOM, CKINbKKU Naxy4olo KoHoNNe Ha npoaax (Muxaino Crensmax, 11, 1962, 59); Halw KOArocn 3aciaB KoXeH
WMATOYOK 3eMni (OnekcaHap KonuneHko, MNMogapyHok, 1956, 83);

// TNokpusaTi COBOIKO WOo-HEbYab (NPO poCnUHK). HeCiaHI KBITKU 3acianu B3rip'a, 1 Ayr, i MoruAy... (YnaHa KpasyeHko,
Bubp., 1958, 104).

Tpowmna-namana [ci4a), Konutamu 3emnio opana Ta KiCTKaMu 3acisana (lNanac Muprui, V, 1955, 267); Nluna 3acisana

Y3rip'a AHTAPHUM NUCTOM, KYLUi NilWKUHK nananu nonyM'am (Crenad YopHobpusellb, Bussonena semns, 1959, 130); A Hiy
TiNbKK HebO 3acie 3ipkaMu, B rato conos'i 3acnisatoThb (/IHinposa Yauka, Te., 1960, 236).

4 3aciBaTu 3eM/IH0 CNi3bMKU — NEPEeXunsaTh rope, byTu HelacHuM. Tepnenusa Aywa CTapoi, NopUBaryMch Ao bora,
He nNpocuna Yyaa, ..a TiNbKo pesHo bnarana, web il AiTk He 3aciBanuy 3eMnK cnisbMu (Muxauno Crensmax, Xnib.., 1959,
37).

5. minsku 0ok., Henepex, NodaTtu ciaty (npo gouwy i T. iH.). Miwos aouwl, APIGHWA Ta TUXKMIA, MOB Kpi3b CUTO 3acias (MaHac

- v a o S




Valency dictionary: valency patterns

lemma

COBATU

NEPECUTNATA 1
imp. NEPECUTATU

3ACIBATU

3ACIFOBATW imp.

SACIATU
CMAKYBATW

MYCKATU imp.

NYCTUTU

CKPALLYBATH
CKPALLIATW imp.

CKPACUTU

KMOATW imp.
KRHYTW

pattern

3. nepex. |
Hernepex., Wo,
YynMm.

3. nepex., wo
YM.

2. Nepex., wo,
YM.

1. Wwo, Ynm.

4.// 6. wo,
YUM.

2.//1. o,
YUM.

2.// 1. wo,
YUM.

mtrans

acc:in:OBJMOV|

acc:in:OBJSTEA

D

acc:in:AREA

acc:in:CONSUM

PT]|

acc:in:0OBJMOV|

acc:in:AFFECTE

E

acc:in:ACTION

mother

linst:in:OBJMOV

inst:in:OBJMOQV

inst:in:OBJMOQV

definition

[lepemiwgyBaTtu WO-HEBYOb,
pyXxaroum rno sKincb NoBEpPXHi
Briepen, Hasap i Brepen, y pisHi
OoKMW.

O6cunartn, nocvnaTtn Ynm-
Hebyab yce abo 6araTo 4Yorocs,
a TakoXX HacmnaTtu LWOoCb MK

Citoun 3epHO, HACiHHS, 3anmMaTu
HUM SIKY-HebyOb OiNISTHKY 3eMJIi.

linst:in:CONSUMPT | lctu, nutun, Haconogxyoumnce

linst:in:OBJMOV

inst:in:MEANS

ALTMET
inst:in:bpart:INSTR

CMakoOM 4oro-Hebyap.

3 cunoto Kngatu, XXoypnsatu
LLLOCb.

[Tpnbupatoum yum-Hebyap,
pPOOUTN KpacuBillnmMm,
npveadbnnseilLINM.

LLIBnoKo 3sepTatn Kygmcb (oui,
nornsig); AMBUTUCS.



Valency dictionary: experiment (May 2018)

39207 verb meaning definitions, including 14454 transitive,
20560 intransitive, 4193 meanings with optional transitivity

Transitivity information used for validation of the manual
corpus annotation: 60 errors fixed

Using transitivity for disambiguation of the certain
pronouns (ADJ vs NOUN)

metric baseline con§|stency fixes+valency
fixes
specific test errs / %errs 75/50% 71/47.33% 66 /44%
parts of speech 97.45 97.46 97.27

Natalia Kotsyba, Bohdan Moskalevskyi. Syntactic and morphological
ambiguity of the deverbal nouns’ arguments in Ukrainian and ways of its
resolution (to appear in “Prace Filologiczne” in 2018)



Parallel corpora



Parallel corpora

Automatic alignment with manual corrections using Intertext

Morphological and syntactic tagging, using
Universal Dependencies models for all languages

Metainformation: language, author, translator
(more to be added if needed)

pl 4M
en 1M
de 168K
fr 180K
es 50K
pt 15K



Parallel corpora include

Polish-Ukrainian

PolUKR, Institute of Slavic Studies, Polish Academy of
Sciences (2005-2009)

PolUKR2, University of Warsaw (2009-2013), in cooperation
with Lviv National University, Polish Philology department in
2009-2010

English-Ukrainian and German-Ukrainian, in cooperation with
Lviv Politechnical University, Department of Applied
Linguistics, 2011-2012

French-Ukrainian (Camus contributed by Olena Diundyk)

Subproject: Ukrainian classic writers in other languages

Vasyl Stefanyk (6 languages, available); Mykhailo
Kotsiubynskyi, lvan Franko, Lesya Ukrayinka (in progress)




Parallel corpora: example of use

-
NoSketd\g Engine r Q S ykpainceka | |_icnaxcekiii [""] — anoctpodn  de
TutynbHa
I 3anuT xata, casa.® 61 > QineTpysatv napanensHum kopnycom 61 (1,225.59 Ha minsiios) €3
CAOBHMK YacToT Cropixka |1 34 ' MepenTtu \ Hactynsa | OcranHa
MNpo kopnyc yKpalHCcbKa | |_icnaHcbKin icnaHcbka | |_yKpalHCbKiM
doc#0 <p=<s>— Ta yoro cT0ITE, 8K Ha 33aBOAMHAX, Ta doc#0 . . . . i
S T e e T e <p=<5> — Ni que estuvieran en un velorio, caramba. </s=
CrarnyTu doc#1 <s> A 3K X NOKNae, TO NMIIMBCA B CTapim xarti cam 3  doc#1 B e e el e T
Y ECTE Babow. </s=> ’
Knwuoei cnoea doc#1 <p=<s> baba nnakana, a HeeicTKM coBi nhakanm, doc#1 <p=<s>la abuela se anegaba en llanto, las nueras lloraban a su vez. </s=
Y peyeHHi noTim Baba KoHy Winyeana i Bena 40 APYrol XaTM <s> Después, la vieja las besaba y las conducia al cuarto vecino para
- NoKasysaTu Kosepuyi. </s= mostrarles los tapices. </s=
BupieHaxo & trartes tos ¢ /
T doc#1 <s> 3a Te BiH He 0aHOT Hegini npuxoams ao 6badbuHoi doc#1 <s= Como recompensa, el viejo sacristan los visitaba un domingo que otro
pa XaTH 1 YMTAB CMILLHI KHMKEUKM. </5> para leerles algunos libros graciosos. </s=
iBo . = : , . . .
pyH doc#1 <p=<s> Bike Heborato HMomy xmudysano, abm sci xatu doc#1 <=p=<s> Ya faltaba bien poco para terminar de recorrer el pueblo, apenas si
Mpasopy4 oBunTtaTti, 60 AMWKMNOCA NULWE KinbKa BIAHMX XaTOK un par de miserables casuchas levantadas en el lindero del bosque, cuando
HYOBi CNOBa nia nicom, sk baseo 3acnabd. /s> azo amanecio enfermo. </s=
Kn i b 6. </ B f /
MNotacyeaTu doc#3 <p=<s> Kk yxoaunu Hasaa Ao xaTM , TO Uyina xata doc#3 <p=<s> Cuando volvieron a entrar, todos los presentes rompieron a llorar.
Bubipka sapuaana. </s= </s>
®inbTp doc#3 <p=<s> fAK yxoaunu Hasaa A0 XaTu, TO Uina xarta doc#3 <p=<s> Cuando volvieron a entrar, todos los presentes rompieron a llorar.
. sapuaana. </s= </s>
bes nepertuHis
. doc#4 <s> A TpyaHO XOAWTM BIKE NO XaTax 3a MOJIOKOM, doc#4 - -
1-e B AOKYMeHTi . <s> Estuve tantas veces, que ahora ni cara tengo para ir de nuevo. </s>
BIKE-M CM KINIbKO HaxoaMna, Wo TENEP HEMA AK NMUA </p>
YacroTa BKasysatu. </s=</p> P
MopdnozHaukm doc#5 <s=> |gaH BCTaB BiA CTONA, CNMHMECA Hacepea xaTti , doc#b <s= lvan se levanto de la mesa, se pard en medio del cuarto, dejo caer los
Cnosodopmu CNYCTMB PYKamu Tak, AK A4iTM Ha nedi, i No4as A0 HuX brazos a lo largo del cuerpo igual como lo habian hecho los nifos sobre el
- Banakatum: </s></p> horno y comenzo a hablarles: </s=</p=
Konoxauii .., .
- doc#5 <p=<s> Qui Horo sanannnuca, i B HUX NOSBUANACA doc#5 - - - -
lNcrorpama T T P T e S T A e T <p=<5> Sus ojos se iluminaron y se llenaron de un inmenso amor hacia sus
. - - 2 =
MoyaTKOBMII KOHK. R chicuelos, a quienes buscaba con la mirada por el cuarto. </s=</p=>
(2] doc#5 <p=<s5> — To Bi3bMM BIHMYOK, NOKponK semnto Ta #  doc#d <p=<s> — Toma entonces la escobita, rocia con agua el suelo y barre el

nigMeTu xaty . </s>

cuarto. </s>



Parallel corpora: example of use

3anuT conv 763 > QinbTpysaTti napanensHum xopnycom 762 (4,255.77 xa minoiion) €)

Cropiska |1 339 | MNepeitv | Hactynsa | Ocranna
yKkpaiHcbka |_|_dpaHuysbkin dpaHuy3bka | |_yKpailHCbKiK

doc#0 <p> Beprawumca 3 HeBecHoro TiMeHi , No NOBEPXHI HABKONMWHLOT doc#0 <p> Tombés de la cime du ciel , des flots de soleil rebondissent
DIBHMHM DUKOWETATL COHAYHI NOTOKM . brutalement sur la campagne autour de nous .

doc#0 Cnpaeai , NnoYMHAaKYM 3 TOrO MEHTY , KONM BiH MOKe cTatu matepianom  doc#0 A partir du moment , en effet , ou il peut fournir la matiére d' un
AKOICh CEHCAUIMHOT CTATTI ¥ Hawik DaraToHaKkNaaosiin npeci , BiH Mac BCi article pittoresque dans notre presse a grand tirage , il a toutes
WaHcK OYTH 3SHAKOMMTHUM CEPEA BENMKOT KINBKOCTI TMX NKAEN , 8Ki MOro les chances d' étre connu par un assez grand nombre de
HIKO/IM HE YHMTATUMYTb , OCKINbKM TM AOCHTL 3HATHM MOro Ha im’'a 1 uuTaTk personnes qui ne le liront jamais parce qu' elles se suffiront de
T€ , WO HaNMWYTb NPO HLOrO . connaitre son nom et de lire ce qu' on écrira sur lui .

doc#0 doc#0 Il suffira de dire , pour notre objet , qu' un artiste doit se

Craxemo TiNbKM , B IM'8 HAWOT METH , WO MUCTUEET Ninwe AobpoeinbHO
BIAMOBUTUCE , NPUMXOAAYM A0 AGHTUCTA YW NEpPyKapAa , 304AraTk Ha cede
HerigHy cebe Ty um IHWY AuYMHY .

résigner , avec bonne humeur , a laisser trainer dans les
antichambres des dentistes et des coiffeurs une image de lui
dont il se sait indigne .

doc#0 Hacnpaeai , uei NMCbMEHHMK , 8K 1 BINbWICTL HOro ONNIYHKKIB , yHOYI doc#0 Cet écrivain , en réalité , comme beaucoup de=es confréres ,

cnas , abu WoaAHR NPOBCAMTHM ACBr roAWHM 33 NUCEMOBMM CTONOM , @ NUB dort la nuit pour travailler chaque jour de lo heures a sa
BiH , obepirawyu CBOK NEYiHKY , MiHEpanbHy BOAY . table , et boit de ' eau minérale TS ET 00 Son foie .

doc#0 ( cam A MuMOBONI Wapinca , novyysawuM cedbe ysypnatopom ) . doc#0 ( pour moi , j' en rougirais plutot , tant je U usurpe et le sais ) .

doc#0 O8'ekTUBHMM 8 HA3SMBAK TOrC aBTOPA , AKMI PO3POONAE CIOKETH doc#0 J' appelle objectif un auteur qui se propose des sujets sans
yHuEaw4u Bpatn 3a 0b’exT camoro cebe . jamais se prendre lui-méme comme objet .

doc#0 lNpocTo 8 TpMMAECA BiA HET Ha BIACTaHI , HeobxigHii 3aana Toro , wob 1 doc#0 Simplement , j' ai pris devant elle la distance nécessaire pour en
MOXHa Byno posbupatu i SCYBaTH , NOCAYTrOBYHYMCh NOTIKOK . traiter et décider de sa logique .

doc#0 He s#1BarOUMCh y CyTb CNPABM , MOKHA NPUHAMMHI NOMITHTH , WO , doc#0 Sans aller au fond des choses , on peut remarquer au moins que ,
noaidHo ToMy , AK HEMAE aBCONKTHOroO Marepianismy , agxe ana de méme qu'il n' y a pas de matérialisme absolu puisque pour
nepeaayi AMWeE Uboro CN0BA A0BEAETLCA YIKE NOrOAMTMCA 3 THUM , WO Y former seulement ce mot il faut déja dire qu'il y a dans le
CBITI € Woch Binbwe , HiX cama MaTepis , TaK CaM0 HEMA | TOTaNbHOro monde quelque chose de plus que la matiére , de mémeiln'y a
HIrinismy . pas de nihilisme total .

doc#0 lMNMapu:k — TO YyaoBa Neyepa , 1 Nnapukanu , Dadyum , AK METAKTLCA NO doc#0 Paris est une admirable caverne , et ses hommes , voyant leurs
CTiHl , B 11 rAnBuHI , TXHI BNacHi TiHI , CNPMMMAKTD iX 33 EAMHY propres ombres s’ agiter sur la paroi du fond , les prennent pour
DEaNbHICTD . la seule réalite .

doc#0 lNpote mu ganeko sia MNapuka , MM 3HAEMO , WO CBITNO 32 Hawow cnuHow doc#0 Mais nous avons appris , loin de Paris , qu’ une lumiére est dans
, Wo Tpeda , BiAKMHYBWM HawWi nyTa , oBepHYTUCSA , Wob rnsHyTH B notre dos , qu' il nous faut nous retourner en rejetant nos liens
oBnmyua , 1 WO HAWe 33aBAaHHSR , NEPLW HIXX NOMEDTH , SHAMTH , pour la regarder en face , et que notre tache avant de mourir est



Parallel corpora: example of use

v Q | £ yxpaincexa | |_nopryranecekis ["""] — anoctpodmn &=

3anuT advmod, sixe|we|He 614 > QinbTpysatu napanensHum kopnycom 614 (40,889.72 Ha minsiton) €)

Cropiska |1 s 31 ‘ MNepeity ' Hactynsa | Ocrankg
yKpalHCbKa | |_nopryranbcbkin nopTyranbcbka | |_yKpalHCbKiM

doc#0 <p> BoHu BCI TDOE BKE B MOrMAI , BIXKE AABHO HaA 1x rpodamm doc#0 <p> Todos trés ja estao embaixo da terra . Sobre seus tumulos
BMWHI UBITYTS 1 POAATL , 1 XpecTu AyDOBi B 1X ronoBax cerejeiras florescem e dao frutos , e as cruzes de carvalho ja se
NOXUAMAUCS . inclinaram sobre suas cabecas . </p=>

doc#0 MNMomepnn aasHo : aia Amutpo , 6aba Amutpuxa i ok basso . doc#0 <p> Morreram ha muito tempo ja : o avé Dmytrd , a avo
</p> Dmytrykha e o sacristao Bazid . </p>

doc#0 Ane HaicTapwa ioro poborta 1o Syna Taka : BiH BMAi3aB Ha doc#0 <p> Mas o seu servico mais antigo era este : subir ao alto do
CTAEHHMM CTPUX | NEPEKMAAE Tam CTapi nayru , BopoHH , estabulo e remexer entre arados velhos , grades , escadinhas e
ApabuHKK , ApMa ; ASPEEBHI 0TOT HEMano npu3bupanocs 3a cangas — velharias que se haviam amontoado no decorrer de
N'ATASCATNITHE rasaysaHH=a . cingiienta anos de vida de camponés .

doc#0 Ane HancTapwa noro poborta 1o yna Taka : BiH BMANI3aB Ha doc#0 <p> Mas o seu servico mais antigo era este : subir ao alto do
CTAEHHMM CTPUX | NEPEKMARE Tam CTapi nayru , BopoHu |, estabulo e remexer entre arados velhos , grades , escadinhas e
ADabWHKKM , ApMa ; AEpPeEEBHI 0TO1 HeEmano npusbupanccs za cangas — velharias que se haviam amontoado no decorrer de
N'ATASCATNITHE rasaysaHHAa . cingienta anos de vida de camponés .

doc#0 Bix , Bigan , Haragysae cobi gaeHi nita kono 1ol pobotk , i Tomy doc#0 Enquanto se ocupava com essas coisas , lembrava-se dos anos
TaK BOHa MOMY NPHHALLING B CMaK . passados , e talvez por isso gostasse tanto daquele trabalho .

doc#0 Ak He 4yecas sonie , TO , NEBHO , MAaNCTPyBae Kono ctaporo Apma doc#0 Quando ndo escovava os bois , era certo estar a remexer numa
abo kono craporo nayra . </p= velha canga ou num arado antigo . </p>

doc#0 <p> 361#:KA HE MONOTHE NO KINbKAHaMUATL POKIE , 1 NOABID A doc#0 <p> Havia muito tempo que ndo se malhava o trigo , e o patio em
Moro Byno 3aknageHe A00KONA CTIHKaMM . volta achava-se repleto de feixes amontoados .

doc#0 <p> Ulomicaua siH CMOTPME Ti CTINKKM , 4K Mumwi 1X He noinn abo doc#0 Todos os meses , ele apalpava esses feixes para ver se os ratos ndo
YW HE CTYXM . os haviam roido ou se nao estavam mofados .

doc#0 Quando era necessario bater um ou outro , chamava os
malhadores de trigo e depois escondia o dinheire no livro dos
impostos que trancava o cadeado . </p=

doc#0 - ..
Ak akuin Tpeda Byno 3MONOTUTH , TO KNMKAB MONOTHUKIB , 1 3HOB

XOBas rpowWi B NOAATKOBY KHMMKKY , 1 3aMMKAE Ha KONOAKY . </p>

doc#0 Y ceow Heginw BWNi3as Ha XaTHiM cTpux 1 ckmaae siatu ao civen doc#0 No dominge que era seu , ele subia ao sotdo e atirava de la para o
BENMKI YODOTHCBKA M MANEHbKI . vestibulo botas enormes e pequenas botinas .

doc#0 <p> Mandava entdo a velha que naoc somente escovasse os bois ,
mas também que cuidasse das botas , para que o cachorro nao as
arrastasse para qualquer canto . </p=

doc#0 :
A Babi Hakasysase , abu BOHA HE NMLWE Yecana Bonu , ane abu

AaBana nosip Ha 4oboTu , B0 ASCh NeC MOKE 3aTACHYTH .



Myhajlo Romanenko, Halyna Samoridna, Ivanka
Kosovska, Olha Lytvyn, Oksana Orlenko, Ludmyla Dyka,
Hanna Brovko, Bohdana Matusko, Natala Onyscuk,
Valerija Parevjazko, Jaroslava Rycyk, Anastasija
Stecenko, Snizana Umanec¢, Olena Diundyk, Natalia
Kotsyba, Bohdan Moskalevskyj, Larysa Masenko
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github.com/UniversalDependencies/UD_Ukrainian-IU

Upcoming release: November 15
Preview available at .../tree/dev

mova.institute

github.com/mova-institute

org@mova.institute

Thanks!
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