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Treebank



speech, tweet, FAQ, other
protocol
letter

scientific paper

advisory

blog post

wikipedia

schoolbook

comment
news

analytics
folktale

legal

essay

fiction

(n/a)

genres

★ fully manual

Treebank

★ enhanced dependencies
★ full morpho for §§, nums

★ continuous texts 

115 K tokens
6700 sentences

17 tokens/sent avg
10% non-projective
1554 unique tags

17.5 K lemmas
30 K forms



2+1 scheme 
Custom tool

Treebank: morphology



2+1 scheme 
Custom tool: step 1 — disambiguation

▎realtime demo

Treebank: morphology



2+1 scheme 
Custom tool: step 2 — review

Treebank: morphology



▎real-world example of annotator conflict

2+1 scheme 
Custom tool: step 3 — resolve

Taras’ birthbefore

Treebank: morphology



2+1 scheme 
Custom tool 
4 month spent adopting dicts, creating guesser

Treebank: morphology



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) 
} 

(simplified)

guess 25-літровий from літровий

Treebank: morphology: guesser example



Treebank: syntax



Treebank: syntax

Universal Dependencies

Didn’t have to reinvent or adopt others’

are a blessing for Ukrainian

No info gets lost
Would have to convert to UD eventually

1 pass
…But with validation



Treebank: syntax: validation

Clausal rels not in clauses 
Comma after conjunction 
Unexpected non-projectivity 
Root has no predication 
…

Morpho can fix syntax and syntax can fix morpho

> 250 rules

Unexpected relations from/into certain POS
All sorts of agreement
Multiple subjects / direct objects
Non-nominative subj
Intransitive verb has obj

(tip of the iceberg)



Treebank: syntax: validation

▎validation report

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


Treebank: syntax: validation

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

> 250 rules

Maybe we don’t need 2+1 at all?

Invaluable for syntax



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

Experiment: morpho-annotate once and then validate

1. Morpho-annotate once

(2K tokens were tested)
— None.

We recommend 1-pass morpho with validation

2. Annotate syntax
3. Fix all morpho errors caught by the validation

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

¿Are there any new errors found?

4. Morpho-annotate second time by different person,  
resolve conflicts



Treebank: syntax: validation: a spinoff?

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



We feedback:



One TB fixes others

in-different onepuncturedways to-another balloons

▎github.com/UniversalDependencies/docs/issues/557

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


Enhanced Dependencies



Enhanced Dependencies: elided predicates

*



privatedistrib

Enhanced Dependencies: propagation of conjuncts



this menot the-sickto-treatprevented

Enhanced Dependencies: controlled subjects



Enhanced Dependencies: coreference in relative clauses



UD_Ukrainian has all types of Enh Deps 
It is done manually



▎mova.institute/аналізаторDownload a model

+ 
Parse multiple .txt in-browser
Use as an API from CLI

POS 97.5%
morpho 91.6%
syntax 81.7%

Will improve with 
UDPipe Future

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)



Including bridging anaphora:

Coreference layer over the gold standard

the-telescope was launched into orbit with a-defect of-the-mirror



Including bridging anaphora 
Including clausal reference:

Coreference layer over the gold standard

the-defect allowed-itself to-compensate which gave the- 
ability

to-get-close to nominal specifications



Including bridging anaphora 
Including clausal reference 
Including verbs bearing Person:

Coreference layer over the gold standard

his brass-knuckles I found

several years ago threw in pocket and went-out for bread



3G corpus



Wikipedia
6%

forum
1%

Čtyvo
6%

newspapers
13%

Spiderling’ed general Web
75%

Parsebank (UDPipe)

Easy to CQL

Plethora of filters

Tweaked Spiderling

3G

incl. custom crawlers

3G corpus Zvidusiľ

Localizations



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

[tag="N...[^n].*"]

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

vs



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

[tag="N...[^n].*"]

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

vs



Localization: Bonito



Localization: Kontext



Valency dictionary



Valency dictionary (work in progress)

Based on
Dictionary of Ukrainian language / Словник української мови: в 11 тт. / АН 
УРСР. Інститут мовознавства; за ред. І. К. Білодіда. — К.: Наукова думка, 
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 lemmas

Partially covers semantic roles and alternations

http://sum.in.ua




Valency dictionary: valency patterns

lemma pattern mtrans mother definition

СОВАТИ 3. перех. і 
неперех., що, 
чим.

acc:in:OBJMOV| |inst:in:OBJMOV Переміщувати що-небудь, 
рухаючи по якійсь поверхні 
вперед, назад і вперед, у різні 
боки.

ПЕРЕСИПАТИ 1 
imp. ПЕРЕСИПАТИ

3. перех., що 
чим.

acc:in:OBJSTEA
D

inst:in:OBJMOV Обсипати, посипати чим-
небудь усе або багато чогось, 
а також насипати щось між 
чим-небудь.ЗАСІВАТИ 

ЗАСІЮВАТИ imp. 
ЗАСІЯТИ

2. перех., що, 
чим.

acc:in:AREA inst:in:OBJMOV Сіючи зерно, насіння, займати 
ним яку-небудь ділянку землі.

СМАКУВАТИ 1. що, чим. acc:in:CONSUM
PT|

|inst:in:CONSUMPT Їсти, пити, насолоджуючись 
смаком чого-небудь.

ПУСКАТИ imp. 
ПУСТИТИ

4. // 6. що, 
чим.

acc:in:OBJMOV| |inst:in:OBJMOV З силою кидати, жбурляти 
щось.

СКРАШУВАТИ 
СКРАШАТИ imp. 
СКРАСИТИ

2. // 1. що, 
чим.

acc:in:AFFECTE
E

inst:in:MEANS Прибираючи чим-небудь, 
робити красивішим, 
привабливішим.

КИДАТИ imp. 
КНУТИ

2. // 1. що, 
чим.

acc:in:ACTION ALTMET 
inst:in:bpart:INSTR

Швидко звертати кудись (очі, 
погляд); дивитися.



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     consistency 
fixes     fixes+valency

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, Ivan Franko, Lesya Ukrayinka (in progress)



Parallel corpora: example of use



Parallel corpora: example of use



Parallel corpora: example of use



Myhajlo Romanenko, Halyna Samoridna, Ivanka 
Kosovśka, Olha Lytvyn, Oksana Orlenko, Ľudmyla Dyka, 
Hanna Brovko, Bohdana Matuško, Nataľa Onyščuk, 
Valerĳa Parevjazko, Jaroslava Ryčyk, Anastasĳa 
Stecenko, Snižana Umaneć, Olena Diundyk, Natalia 
Kotsyba, Bohdan Moskalevśkyj, Larysa Masenko



Thanks, community!

Brat 
Intertext 
Kontext 
Onion 
Sketch Engine 
Spiderling 
TurkuNLP dep_search 
UD 
UDPipe 

Andrĳ Rysin’s lexicon  
Ihor Ševčenko’s lexicon



mova.institute

github.com/mova-institute

org@mova.institute

github.com/UniversalDependencies/UD_Ukrainian-IU
Upcoming release: November 15 
Preview available at …/tree/dev

Thanks!

http://github.com/mova-institute
https://github.com/UniversalDependencies/UD_Ukrainian-IU
https://github.com/UniversalDependencies/UD_Ukrainian-IU/tree/dev

