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The current state of work on the Polish-Ukrainian Parallel Corpus (PolUKR).

Objectives of creating the corpus

PolUKR?, a Polish-Ukrainian parallel corpus was launched as a pilot corpus project in the Institute of
Slavic Studies of the Polish Academy of Sciences in 2004. The corpus is intended for use as a tool for
both human and machine users, and language material for compiling bilingual Polish<>Ukrainian
dictionaries and a contrastive grammar for Polish and Ukrainian. It can also be used as a translation
database and language learning materials.

Acquisition and preprocessing of parallel texts

Currently the corpus contains ab. 2 min tokens (ab. 500K tokens in 70 parallel texts are publicly
available for search through the web interface at http://corpus.domeczek.pl) that represent mostly

modern Ukrainian and Polish literature (the 2" part of the XXth century). Part of them was received
from the translators?, then the corresponding original was sought for and prepared accordingly.
Another group was downloaded from existing digital libraries®. The quality of the texts was often
unsatisfactory, as in most cases electronic texts were acquired through scanning the paper editions
that were later submitted to the automatic Optical Character Recognition (OCR) procedure and
needed further corrections. A large group of the texts was originally in the hard copy format, they
were scanned, cleaned from images, page numbers and other unnecessary information, then OCRed
with the help of the FineReader 9.0 program, checked for mistakes that appeared as a consequence
of a poor OCR, recorded as MSWord documents and converted into simple UTF-8 encoded xml files
that contain the information about the division into paragraphs extracted from doc files with the
help of the AutoReplace function.

The text metadata are recorded into a MySQL database placed on the server. They include (if
available): author, title, language, year of creation, publication place, year and publishing house ,
genre, translator, year of translation, source and original format of the text, etc. This information

! The current, extended version of the corpus is partially supported by MNiSW (Polish Ministry of Science and Higher
Education) grant N N 104 0403 33 in 2007-2009.

> We would like to thank Katarzyna Kotynska, Anna tazar, Ola Hnatiuk and Helena Krasowska for sharing their
texts.

3 Some of the libraries used can be found at: http://lib.ru, http://www.ae-lib.org.ua/,
http://www.4shared.com/dir/3997557/7fe59813/ebooki.html, http://exlibris.org.ua/,
http://ukrcenter.com/library/default.asp, http://www.share.net.ua/, http://lib.proza.com.ua.




may be used to restrict the scope of the search e.g. one can choose only the texts created after a
specific date or by a specific author.

Structural annotation

The texts are segmented into chunks that can be of two types: paragraphs and sentences. Sentences
are always parts of paragraphs. Such structure of the document is encoded in a corresponding
Document Type Definition file.

Morphological annotation

For adding the morphosyntactic information for the Polish texts we use the freely available TaKIPI
toolset developed by Marcin Wolinski, Adam Przepidrkowski, Adam Radziszewski and Maciej
Piasecki, that includes a text chunker, a lemmatizer, a morphological tagger and a disambiguator.

Morphological tags are stored as value lists containing morphological class and grammatical
categories adequate for a given class, e.g., the grammatical characteristics of jedziecie (you, go) will
be fin:pl:sec:imperf (finite verb form, plural, second person, imperfective aspect). If an ambiguity
occurs for a given segment, several tags are listed. After the disambiguation procedure the most
verisimilar “candidate” is given the disambiguation value “1”.

An example of a tagged chunk “Dokad jedziecie?”

<chunk type="p" xlink:href="#p5">
<chunk type="s">
<tok>
<orth>dok ad</orth>
<lex disamb="1">
<base>dok ad</base>
<ctag>qub</ctag>
</lex>
</tok>
<tok>
<orth>jedziecie</orth>
<lex disamb="1">
<base>jecha ¢</base>
<ctag>fin:pl:sec:imperf</ctag>
</lex>
</tok>
<tok>
<orth>?</orth>
<lex disamb="1">
<base>?</base>
<ctag>interp</ctag>
</lex>
</tok>
</chunk>
</chunk>

For the Ukrainian language we use the UGS (Ukrainian Grammatical Dictionary) developed at the
ULIF NASU by Igor Shevchenko and Oleksandr Rabulets, that enables lemmatization and
morphological annotation of texts, although its does not support disambiguation at the moment.



A common morphosyntactic tagset for Polish and Ukrainian was developed by us for the corpus
needs based on the mentioned resources, see [Kotsyba et al. 2008, Kounba 2009] for details.
Language specific categories and values are preserved, as our intention was not to lose any
information. All the details will not be seen at the GUI search-level, but will be accessible for
advanced users through self-defined regex-based corpus queries. The basic changes we had to
introduce include a higher POS granulation for Ukrainian and regrouping some word classes for
Polish to fit a more traditional understanding of the parts of speech. These quasi-changes are
realized with the help of the mechanism of aliases and effect only the GUI search level. Reorganizing
of information about the degree for Ukrainian adjectives and adverbs from the lexical to grammatical
level has also been done to keep to the standards both in traditional grammars and current
commonly accepted NLP treatment of the degree as a grammatical category. The special treatment
of predicatives that was followed by us as well is described in detail in [Derzhanski, Kotsyba 2008].

The above format was also used for the Ukrainian language while converting the original annotated
files.

Alignment

Presently the parallel texts are aligned at the paragraph level dynamically, i.e. paragraphs are
enumerated during the searching procedure and paragraphs with the same order number that the
ones where the searched fragment is found are shown along with the KWICs. The difference in the
paragraph division had to be removed manually, so that their order numbers and content where
equal. This situation is provisional — the paragraph level of the alignment is unsatisfactory as most
paragraphs are too lengthy to easily spot the searched equivalent. The intended alignment level are
sentences and, eventually, words.

One of the freely available programs that aligns parallel texts at the sentence level is the language
independent HunAlign. The result of the alignment is recorded either as an intertwined text or as
sets of corresponding sentences, so called link groups, represented by sentence numbers or other
identifiers. Additional numeric information about the accuracy of alignment can be included as well.
The program foresees the use of a corresponding bilingual dictionary to ensure a higher accuracy of
the alignment. Such a dictionary can also be generated by the program itself from the currently fed in
bitexts, if not available otherwise. The results of aligning Polish and Ukrainian texts without a
dictionary were far from satisfactory. For the purpose of a more accurate alignment we have
developed a bilingual dictionary structured according to the HunAlign demands. It is recorded as a
plain text where each entry takes a separate line: the original word or expression, @-sign, the
equivalent word or expression. Since many words and expressions have several equivalents due to
polysemy, the same entries on the left side can be repeated with different equivalents. The
alignment dictionary was generated automatically from the database version of the Polish-Ukrainian
dictionary that is currently developed as a joint project of ULIF NASU and ISS PAS, and contains 31088
entries.

Fragment of the dictionary:

biatlokrusz @ OKMC CBMHIIO
blatolicy @ 6isonmumit
blatoramienny @ Bisonneunn
biatoruszczyzna @ 6inopymmHa



biatoruszczyzna @ BCe, mo 6iJopychbKe
bibutka @ nanipocHwr nmanip

bibulkka @ umrapxosut nanip
bibutomania @ wmanis z6upaTn crapi pykonmcu
biczowa ¢ @ 6aToxuTrn

biczcowanie @ 6aToxeHHs

biczyk @ 6arixox

biczykowaty @ rnoni6Hur mo GaTixka

bi ¢ @ ourn

bij e@ 6 ©

biec@ 6irtn

Since both Polish and Ukrainian are highly inflected languages, basic dictionary forms are not
enough. Either we need lemmatized texts, or a dictionary with all possible forms generated. The first
option seems to be easier to realize, but for this we need to adjust the alignment algorithm and to
work with already annotated texts.

Another option for aligning is the TextAlign, a user friendly software with GUI and editing
possibilities. The only possible input format there is RTF (rich text format), the output is a TMX file
with an intertwined parallel text. The main problem with the unequal number of sentences in parallel
texts that effected the quality of the results produced by the fully automatic and hardly controllable
Hunalign is compensated by the possibility of an easy and quick alignment edition in the TextAlign.
However, the sentence segmentation algorithm in the TextAlign is too simple for satisfactory results.

Example of alignment results by TextAlign, pre-editing phase

|=| TextAlign - conocTasneHe NpeAnoKer1i OPUrHaAbHBIX TEXCTOS W Nepesoaos by Andrew Manson [ ==l ﬂ:h,l

ConoctaeneHune OpPWrMHarnbHbIX TEKCTOB U NEepPEeBOL0B

¥TUnuTa ANA NoAroTOBKKM NaMATH NEPEB0A0E W3 TEKCTOBEN $HEAN0s (opMrMHan-nepeso)

) Otkpoits opurunan L) Otkpeims nepesog P Anamvsnposate | 5 3xenopr e TMX ] Omkperte || Coxpannre | af= Mpasnna

| Tekemsi | MMnopmposaHHbie NpeancxeHvA | Craprosan cTpaHuUa |

&2 Cnenie &= Pazpesate 9 Yaanuts 3

OpwruHan MNepesoa -
Heiir'ep ofupas A svodgHwi myHr 1848 pik, | uei Budip aodpe ofrpyHTOSEHMA. Diokonarny przez Namiera wybdr 1848 r.

letye sinome saTepTe Kniwe, wo 1848 pik Gys NOBOPOTHMM MYHIKTOM iCTOPIT, 2ne Tog iCTOpIA He
SMOINIa NOBEPHYTI B iHWMRA Bilc, NPOTE LE He TaK.

1848 -1 P EPLINX EEPONESACHIYT: PEBOMIOLN: THiM EI'HLIBHTDUM ﬁyna ‘Ppanum TAKOX
pesoniouil BinSynica y Manepmo, Heanoni, BigHi, Bepnini, By & MosHani - 1 Ue we ganeko He Bci
MicTa.
¥ 1848s LlEHTpaanM Esponi nowanves HauioHansH pesoniodl | Gyno sugano ,MarigecT

KoryHicTuurol napTi™, Akl NpOpPoKYBaE, WO MXHAPOAHE NPONETEPCEKE PESOMNIOLIA SHALMTE Poglad ten jest jednak bledny -to wlasnie wiedy wybuchly pierwsze europejskie rewolugie
| KaniTanisM, AEpXEEY, HaL | HAWOHaNSM.

jako punktu wyiscia byl jak najbardziej uzasadniony.

Zgodnie 2 ohiegowa opinia, rok dw stanowil punid zwrotry w historii, w ltdrym historii nie udalo sie
dokonad zwrotu

lch epicentrum stanowila Francia, ale ruchy rewolucyine objely réwniez Palerma, Neapel, Wieden, Berdin,
ic THE é ceoi "!Da"“_ TDO_A' B - ) - ) ) Bude i Poznari, zeby wymienic tylko kilka miast.
Teitnopa Ketnin Bepk (Kathleen Burk), y 1848 Ascpilicera, abio x Matctypacka, imnepis Gyna
BOIHOYAC HIMELLKOIO T3 BaNKaHCHKOK BENMKOI0 AEPXAE01, HAPHKHAM Kamerem Esponeficekol
YTOmA™; ICHYBEB HitMeLKWA HAPOR, NpoTe He Byno HiMeyuHw; icHySamv iTaniicskd nepxasm (aeaki | Byl to réwniez rok poczatiu rewoluii narodowych w Europie Srodkows] (zwanych Wiosng Ludéw), jak
3 AKMx Hanexam 0o AscTpiiicerol iMnepil), a Takox: 08a iTanificeiu KoponiscTea, ane He Gyno rowniez rok publikacji Manifestu komunistycznego, wieszezacego obalenie kapitslizmu, paristwa, narodow
ITani’; PpaHLiio iHWI AEPXEEN A0CI CIPMAMENKM AK HERMOTYTHILWY, 360, NPUHEAMHI, HEArpisHILY 3 || nacjonalizmu przez migdzynarodows rewolucig proletanacka
KOHTMHEHTaNEHVIX BENWKI aepas; a Pocito - nepeposcim Ax esponeficeky, 8 He asificery
EQHEBY. ||

W 1848
[3} ,jak pisze Kathleen Burk w swojej pracy o A,

LLeHTpEI'IbHE WKE J'\EKLI.I\ Heitm' epa TE, LI.LO BCI uJ.e| Bmc,rHy'n HaponaMH Faﬁcﬁrpabml MDHE[:NI
v 1848, Gy BTineHi B XMTTA 3a nesHie 0BCTEBWH | B THEC 4K LMK POpMEX” YNDOOBX HAacTyNHOro |J.

CTONITTA.
Heitm'ep npuiiwos ao swcHosiy, wo ,, 1848 sanuwasTscr poscagHikom icTopi B
Toni BMKPUCTANISYBAMVCR iel | NOYANK DKPECTBATMCE KOHTYDK TOTO, WO STON0M CTanocA; Taylorze, cesarstwo austriackie czy imperium Habsburgéw. .bylo potega zardwno niemiecka. jak i
EM3H3UMECA Nepelir Nogii HACTYMHOro CTONITTA balkarisks, dominants koncertu europejskiego.
letrial nandd nlemleck\ ale nie bylo Miemiec, istnialy paristwa wloskie, z ktdrych czesd nalezala do
[ aust stale dwa byly wloskimi krdlestwami, ale nie bylo Wioch, ancja byla

i A =aieHonas SACHORRHOCU: St roni S peds QUanlO sepgut csa weig? jeszcze pnstmegana przez wszystkie inne paristwa jako najwieksze, a prymajmnie] najgrofnigjsze, 7

mocarstw kontynentalrych, Rosja 2aé - jako mocarstwo w gléwnej mierze europejskie, nie azjatyckie  [3]
- Osig wykladu Namiera byto twierdzenie, Ze . kaida idea przediozona przez narody monarchii habsburskiej |
1040

loToso.




It can be seen from the example above that sentence borders are defined basing on punctuation
marks without considering common abbreviations ended with full stops, which can generate wrong
sentence segmentation.

Example of a manual splitting procedure with the help of TextAlign.

|| TextAlign - conocrasnenue NpeANCxKeHMi OPUTMHANLHLI TEKCTOE U nepesogos by Andrew Manson L=ai

ConocTasneHue OpMFMHaJ'IbeIX TEKCTOB U nepesop.os

- HHcrpymeHT PESKN MPELAOKEHIA %
(&) Otkpeims opurunan €] OTkps
[ Texerl TUpCBEHHEIE MpEATD /L
| Texore: | VMMnopmupasanreie npeanal | Pe3Ka NpenoXeHusa S

©h Cineuts = Pazpesats (59

Opwrvran YeTaHoBKTE KyPCOp B TO MECTO NPEANDKEHWA, N0 KOTOPOMY HE0BXDAMMo MPOMSEECTA PESKY, M HEXMUTE KHonky "Paspesam”

lcHye sigome saTepTe kniwe, wo 154
SMOTNE NOBEPHYTH B HWWA ik, NpoT Pt

Tenopa Ketnit Bepr (Kathleen Burk), y 1848 Ascmificeka, abio x [abchypaska, imnepia Gyna BoOHOYEC HIMELLKOK Ta BanKaHCeKoD

1848 - ie pic MepuVX epponeCHKin| BENNKOK ABPKAB0I0, HADDKHMM KameHeM | EBponefcerol yrom | IcHYBaE HIMELLKA HAPOA, NPaTe He Gyno HiMeuuwHW; ICHYEMW ITaniicek
pesoniowil sinfynies y Manepmo, Hei OEpXEEW (IeRK 3 AKX Hanexann 0o AscTpifcekol iMnepil), @ Takox AB3 ITANIACEKIX KOpPONIECTEE, ane He Gyno |Tanil; $PpaHUiio iHWi aepxas
MicTa. poci cpUAManK AK HERMoryTHILWY, 850, NPUHEIAMHI, HEIArPIZHILLY 3 KOHTMHEHTENbHIX BENUKMX Aepxas; a Pociio - nepeaosciv Ak espaneficery,
V18438 LleHTpam:.Hln EBpOI'II nouam @ He asifcbiy aepsasy.

KomyricTwsHol napTi™, sikiit npopor
KaniTanism, Aepxasy, Hawl i HaLioHas

Ak mwe B ceoiit I'IDELI.I npo A

Paspezam
Mepsan yacTs paspesaHHoro MeANoKEeHNA

Teitnopa Ketnin Bepk (Kathleen Burk), y 1848 Ascpificexa, abo » Mabcbypsbka, imnepia ,Byna BOAHONEC HIMELLKOW T8 BanKaHCEKoD gla do
BENMKOID AEPKAB0ID, HapixHWM Kameren |, Esponeiicerol yroan™;

BTopan yacTe paspesaHHoro NpEANoKeHUA:

iCHYBaB HIMELEKIA HapoA, NpoTe He Byno HiMeuwsti; icHyBanw iTanifcoki Aspxas (MeAki 5 AKX HanexanM 0o ABCTPIACLKO! iMMepil), @ TaKox
= OEE ITANIACEKIK KOPONIBCTEE, &ne He Byno lrani'; PpaHuio iHWi AepxEEM A0Ci CIPWIAMENK AK HEAMOTYTHIWY, 360, NPUHERMHI, HEArpisHiWY =
I‘?‘] e 5 KOHTMHEHTANEHIX BEMMKLX Aep*ar; a Pociio - NepeioBciM AK EBPONefcEKY, 3 HE SSIRCEKY AepkaBy

LenTpansHa oyraka newui Heim 'epa
y 1848, Gynu BTINEHI B XMTTA 33 Nes
CTONTTA.

; MpumeiaTs
Hefim'ep npyios Ao BMCHOBKY, L0

Togdl BMKpUCTaN Rigelir 1
BW3HEMMECH NEpEfir Mo HECTYMHOr® CTONITTA

At the moment we are developing a PLUczeK program that will combine the features of the HunAlign
and the TextAlign. It will include an editable plugging-in module of text-segmentation at the
paragraph and sentence levels, which has to ensure language independence of the program. The
sentence segmentation module is rule based, it presupposes the use of such heuristics as common
abbreviation to function as a stop list, combinations and sequences of abbreviations and punctuation
marks, forms of the reported speech presentation (that can also be different across languages), cf.
also [Rudolf, 2004]. The program will work with both plain texts and morphologically annotated xml
files, addressing either the information about the actual form of the token, or its lemma, as well as
using grammatical information for sentence segmentation (a verb or a preposition cannot be a
proper name, hence, written with a capital letter they signal about the beginning of a sentence, etc.).
The program will also have a GUl interface and enable editing of the segmentation.

We have chosen the XCES format for alignment records. The information about corresponding
sentences is stored in a separate file. An example fragment of an alignment file is below (sentences 1
i 2 of the second link group are translated as one sentence).

<cesAlign>
<cesHeader>
<translations xml:base=" http://corpus.domeczek.pl/corpus ">
<translation trans.loc=" exampleAna.ua.xml  "lang=" ua" xml:lang=" ua"

n="1"/>



1] n

<translation trans.loc=
n="2"/>
</translations>
</profileDesc>
</cesHeader>

exampleAna.pl.xml  "lang=" pl " xml:lang=" pl

<linkList>
<linkGrp id="
<link>
<align xlink:href="
<align xlink:href="
</link>
<link>
<align xlink:href="
<align xlink:href="
</link>
</linkGrp>
<linkGrp id="
<link>
<align xlink:href=" #xpointer(id('‘p2s1’)/range-to(id('p2s2')) "
/>
<align xlink:href="
</link>
<link>
<align xlink:href="
<align xlink:href="
</link>
</linkGrp>
</linkList>
</cesAlign>

pl"targType="  s">

#plsl " />
#plsl " />

#pls2 " />
#pls2 " />

p2" targType="  s">

#p2s1" />

#p2s3 " />
#p2s2 " />

Even sentence alignment cannot reach a 100% accuracy due to objective reasons. In the table below,
fragments that are parts of one sentence are highlighted with the same shade.

Dokonany przez Namiera wyboér 1848 r. jako pun
wyjscia byt jak najbardziej uzasadniony.

Kideiim’ep 0bupae Ak BuxigHuii nyHKT 1848 pik, i uei
BMbip fo6pe 06rpyHTOBAHMA.

Zgodnie z obiegow opinig, rok éw stanowit punki
zwrotny w historii, w ktérym historii nie udalo es
dokona& zwrotu.

IcHye Bigome 3aTepTe Kiiwe, wo 1848 pik 6yB
NOBOPOTHUM MYHKTOM icTOpii, ane Toai icTopia He
3MOr/1a MOBEPHYTM B iHLWNIM BIK,

Poghd ten jest jednak bélny —

npoTe e He TakK.

to wiasnie wtedy wybuchty
rewolucje.

pierwsze europejsk

1848 — ue piKk NepLIMx eBPONENCHKMUX PEBOJIIOLLiN:

Ich epicentrum stanowita Francja, ale rug
rewolucyjne objly réwniez Palermo, Neapol
Wiede, Berlin, Bud: i Pozna, zeby wymiené tylko
kilka miast.

ixHiM eniueHTpom byna ®PpaHuis, Takoxk pesotoLLii
Biabynunca y Nanepmo, Heanoni, BiaHi, bepniHi, byai i
Mo3HaHi — i ue Wwe Aaneko He BCi micTa.

This means that mistakes are practically unavoidable, especially with large amounts of texts, but its is

still possible to keep the general quality of the corpus sufficient for working with it and receiving

objective results.

Conclusions and further work




The current state of PolUKR enables already searching for translation equivalent and can be used as a
translation memory database both by human translators and researchers and machines. But the
corpus can be enhanced in a number of ways, like finer alignment level, enriching with further
annotation of different types, including also semantic and referential information. Automatic word-
level alignment can be of significant help while compiling bilingual dictionaries. The search engine
has to be adjusted to enable searching for the new information as well.
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Abstract

The article describes the present state of work on PolUKR, the Polish-Ukrainian parallel corpus,
developed in the Institute of Slavic Studies of the Polish Academy of Sciences since 2004. Presented
are the ways of bitexts’ acquisition, their structure and pre-processing stages; the solutions
concerning the common morphosyntactic annotation pattern for Polish and Ukrainian, as well as
annotation methods; the alighnment format and the software used or developed for the corpus
needs.

Recommendations

One of the objectives of the current project is to develop a scheme for creating a parallel corpus for
any pair of Slavic languages. At the moment a researcher who deals with Slavic parallel corpora
envisages several major problems that need to be attended to. One of the still unresolved issues is a
common morphological annotation tagset for Slavic languages that should ensure uniform search
through both parts of a corpus at the same time. Technical bilingual dictionaries for sentence
alignment as well as a user friendly alighnment editor are necessary to enable controllable high-quality
alignment. A free, platform independent search engine for parallel corpora is also needed.



