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Abstract

In this paper we present the newly created parallel corpus of two under-resourced languages, namely, Macedonian-Croatian Parallel
Corpus (mk-hr_pcorp) that has been collected during 2015 at the Faculty of Humanities and Social Sciences, University of Zagreb.
The mk-hr_pcorp is a unidirectional (mk— hr) parallel corpus composed of synchronic fictional prose texts received already in digital
form with over 500 Kw in each language. The corpus was sentence segmented and provides 39,735 aligned sentences. The alignment
was done automatically and then post-corrected manually. The alignments order was shuffled and this enabled the corpus to be
available under CC-BY license through META-SHARE. However, this prevents the research in language units over the sentence level.
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1. Introduction

Parallel corpora are needed more and more as the source
of bilingual and/or multilingual data for different research
tasks in linguistics and Natural Language Processing. The
research in contrastive linguistics, bilingual lexicography,
translation studies, up to a traning of statistical machine
translation models are just few of them. Today in the
majority of parallel corpora it is usual that at least one of
languages is a well-resourced language, while parallel
corpora with two (or more) under-resourced languages are
rather rare.

In this paper we present the newly created parallel
corpus of two under-resourced languages, namely,
Macedonian-Croatian Parallel Corpus (mk-hr_pcorp)
that has been collected during 2015 in collaboration
between two departments of the Faculty of Humanities
and Social Sciences, University of Zagreb: Department of
South-Slavic Languages and Department of Linguistics.

The paper is composed as follows: in Section 2. we
mention the previous work on parallel corpora that
include these two languages. In Section 3. we describe
corpus parameters of mk-hr_pcorp and in Section 4 we
provide information about the corpus composition. The
Section 5 describes the processing and in Section 6 we
give conclusion and mention possible future
development.

2. Previous work

To the best of our knowledge, there are no parallel texts
collected for this language pair in particular, but there are
larger multilingual text collections published earlier out of
which a parallel Macedonian-Croatian bitexts could be
extracted:
e SETimes corpus, published in OPUS
(Tiedemann, 2009) " and (Tyers & Alperen,
2010), which was later corrected and cleaned up

! http://opus.lingfil.uu.se/ SETIMES.php

(Ljubesi¢, 2013) 2 of residual HTML code,

wrong language identification and missing

diacritics3;

e  OpenSubs (Tiedemann, 2012), issues 2012* and

2013,
These large multilingual text collections were created by
automatical crawling or conversion from digital texts
available in different input formats and then processed for
noise removal. Although numerous automatic checking
procedures were applied, still within these text collections
a substantial amount of errors and noise can be found,
starting with the wrong language ISO-codes attachment,
up to the systemic errors in encoding, i.e. missing
diacritics, or inaccurate alignments.

The mk-hr_pcorp differs from other existing parallel
text collections for this language pair because it was
collected manually, converted and aligned automatically,
and then manually post-checked in order to achieve full
alignment accuracy. The original texts and their
human-made translations have been received from the
authors and translators already in the digital form, so the
process of conversion was simplified and usual OCR-step
with post-OCR correction was not necessary. In this
respect this corpus can be considered noise-free and more
reliable resource for this language pair than the ones
presented in the previous work. This can be considered as
an additional corpus quality and it may become
increasingly important in the case of using such corpora
as the training material for the tools that should not
propagate errors from the training to the further levels of
processing.® Also, this corpus covers a different domain,

2 http://nlp.ffzg.hr/resources/ corpora/setimes/

* We would highly recommend the usage of this corrected
version of SETimes corpus.

4 http://opus.lingfil.uu.se/OpenSubtitles2012.php

3 http://opus.lingfil.uu.se/OpenSubtitles2013.php

® The question of the highest possible quality of language
resources used for training is a different topic that, we believe,
should be thoroughly discussed in a specialised workshop.
Unfortunately, what we can often witness nowadays is the
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i.e. differs in genre and style as it departs from the
previous newspaper and subtitles text by including only
fiction works.

3. Corpus parameters

This corpus is an unidirectional (Macedonian— Croatian)
parallel corpus that has been collected from the literary
works of Macedonian authors and their translations into
Croatian. The Macedonian part of the corpus has 531,936
tokens, while the Croatian counterpart encompasses
509,455 tokens. The 4.33% more tokens in the
Macedonian part is expected since more analytical
features are present in the Macedonian as against the
Croatian: e.g. introduction of the article, no cases in
nouns, heavier preposition usage, etc. The corpus also
encompasses 39,735 aligned sentences, i.e., translation
units (TUs).

Since the lower borderline year for the samples in the
Croatian National Corpus has been set to 1990 (as
explained in Tadi¢, 2009"), i.e. only translations published
from that year onwards are included in mk-hr_pcorp, the
similar condition has been applied to the Croatian half in
order to keep the texts synchronic as much as possible and
thus keep them compatible with the existing tools for
processing Croatian. The Macedonian originals, however
span from 1945 up to the present day since the appearance
of the first Macedonian grammar was selected as the
borderline event.

4. Corpus composition

The texts included in mk-hr_pcorp were the texts which
had the Croatian translations existing and available in
digital format. The selection process included all prose
types: novels, stories and short stories. The poetry was left
out because the translations of poetic texts often exhibit
the substantial divergence from the original due to the fact
that translators have to follow the metric schemes and/or
rhyme, and this also dictates the selection of the
translation equivalents as well as word order. In such
cases the lexical and co-/con-textually appropriate
choices don't get selected in the most expected or neutral
way, therefore inclusion of poetic texts could produce
more noise. This we see as important particularly in the
case of this first manually composed and checked

plethora of automatically crawled (multilingual) language
resources that have been produced in larger than ever sizes, but
that have never been observed by a human eye and never
checked with scrutiny needed for the fundamental language data
such as language resources, particularly ones used for later
training of different language tools.

" The 1990 was selected because that was the year when the
fundamental sociolinguistic change happened for Croatian
language. Namely, from one of the official languages of
multilingual federal state controlled by a communist regime, it
became an official language of an independent democratic state.
The differences in language (primarily reflected through
changes in orthography, vocabulary and frequency of usage of
many lexical and syntactic items that were previously banned),
was so wast, that it couldn't have been neglected.

Macedonian-Croatian parallel corpus, that might be used
as a baseline in future research. In future versions of this
corpus we will consider the classification of samples by
genre and text type so that the appropriate information can
be attached to each TUs.

In order to reach at least 500 Kw in each language, the
sampling procedure was not strict, but all available texts
in both languages, that fulfilled the predescribed
parameters, were used completely. This approach can be
seen often in the cases in the collection of parallel corpora
of under-resourced languages. In such cases the quantity
preceedes the sampling method in order to keep the
corpus size as large as possible.

However, even with all the effort put into the
collecting as much parallel texts as possible, the final size
of this v1 of mk-hr_pcorp is certainly not sufficient for
training of serious statistical machine translation models,
but it could be more useful as the source of bilingual

linguistic data for translation studies, bilingual
lexicography and contrastive linguistic research.
Macedonian | Croatian
Tokens 531,936 509,455
Sentences (TUs) 39,735
Samples 16
Average TUs/sample 2483.44

Table 1. Basic statistics of mk-hr_pcorp

Authors and translators have agreed to the usage of their
texts for research purposes in the case that the available
co-text will be limited. In the parallel concordance no
more than a single aligned sentence pair is displayed, so
the copyrights remain protected since it is very hard to
claim the copyright to a single sentence or its translation.
Also, for the distribution version of the corpus, the
aligned TUs are scrambled, so no original order of
sentences within the texts can be reproduced. In this way
the copyrights will be additonally protected while the
corpus will be fully downloadable and available through
META-SHARE? platform for language resources distri-
bution with CC-BY license right after its public present-
ation. The corpus will be available for download in TMX
and Moses formats. The list of original texts, that were
used as samples, will be available within the metadata in
the META-SHARE record for this language resource.

5. Corpus processing

The conversion was performed from .docx files into
simple UTF8 encoded text files using simple VBscripts.
This procedure stripped off all text-formatting
information of titles, subtitles, heads of chapters, text
emphasis within paragraphs etc., but kept the paragraph
boundaries. After manual checking and correcting for the
same number of parallel paragraphs in all samples, the
sentence alignment was performed. We used freely
available tool NOVA Text Aligner’ which supports the

8
http://www.meta-share.eu
’ http://www.supernova-soft.com/wpsite/products/text-aligner/

4242



e T [T —

Izraz HR: @ MK Pretra2i

amo Kimaju g T SUTRE i otvaraju vrata -
Lijecnik potinje nesto govoriti sestrama na indijskom, a one kimaju glavama i sve troje izlaze iz sobe
4Le2i. glava mu je skliznula na stranu, a oli su mu napola zatvorene
/ 72PoZelim da dugo kruZi po sobi, da se izdigne iznad nasih glava i da onda izleti van, na slobodu
INad glavama im visi odjeca ovjeSena na jutenoj uZadi i to je glavni ukras u toj golemoj prostoriji koja je od prenocista pretvorena u susionicu iznosSene robe.
idispricam im o DZiduu, o bolnici i Tari. Obje me sludaju pognutih glava
5 JA zbija li netko Salu sa mnom u ovakvom trenutku, glava ¢e mu odletjeti»
1Obline kukova tvojih su kao grivne, djelo ruku vjesta umjetnika, pupak ti je kao ¢asa okrugla, nikada bez mirisa; utroba je tvoja - kupa pSenice, okruZzena ljiljanima; dvije tvoje dojke -
15kao dva jaganjca, blizanca sme; vrat tvoj - kao stub od slonove kosti; oli tvoje - Jesevonska jezerca kod Vatravimskih vrata; nos tvoj - Livanska kula, okrenuta prema Damasku, glava
e tvoja na tebi - kao Karmel, a kosa na glavi tvojoj kao purpur, car se upleo u pletenice»
| zatim je gatalac simbolilki raskomadao tijelo mrtvoga babara, i ti su dijelovi postali predmeti za svakodnevnu upotrebu (kakva predivna pragmatina simbolika, toliko karakternistiéna
- ~iza moj narod); to je, ustvari, kulminacija skaredne verbalizacije u obredu: «Ovo nisu brkovi, ovo je spuZva za brisanje guzice; ovo nue alat, ovo je dZezva za kavu koju Zene kuhaju

Mo IS okl oua S Silika da Fana naiduna somrak oo i alava oo s kois nifaiisan: fica sadaio zima ioda samasnn a sal

X 'rfalekapor HEeWTO NONHYEBa Aa um JOODYBa HA MHAUCKK HA CeCTpUTe, THe KMMaarT Co rmasuTe U CuTe Tpojua uianeryeaar oaq cooata B

4Toj nexu CO rnagara BUCHATA HACTPAHA U CO ONHUTE HANONY OTBOPEHH

’ AMNocaxkyeam QONrO Aa Kpyxu BO cobara, Aa Ce U3BUWYBA HaQ HalWWTe rMaeu, a NoTeM Aa NeTHe HaaBop, Ha cnoboaa

M3HOCeHa obnexa

Han HUBHUTE rMABK BUCAT aNULUTA 3aKaYeHN HA JYTeHU jaXuba, U TOa e MAaBHUOT AeKOp BO 0Baa OrPOMHA NPOCTOPMjA WTO OA NPEHOKULWITE e NPEeCcTopeHa BO CywanH1ua Ha

145Mm packaxysam 3a Linay, 3a 6onuuuyara v 3a Tapa, a obere me cnywaar co NOAHABeAHATH MaBu

5 JA ako ce Oue wera BO BaKOB Yac CO MEHe, raeara ke My netHe”

IO6NMTe KONKOBM TBOM C@ KAKO BEPULLIKM, AeNO0 OA PaueTe Ha BEWT yMEeTHUK, NAnoKOT TH @ KaKo Yala TPKanesHa, HuKoraw Ge3 apoma, yTpobara Teoja — Kyna NueHuua, ONKpyKeHa co
15KPHUHOBY, ABETE TBOW rPaaM — KAKO ABe japeHua, GnusHauniba Ha CPHA, BPaToT TBOj — KaKo CTONG OA CNOHOBA KOCKA, OuMTe TBOM — ECeBOHCKM e3epua kaj Barpasumckure nopTy
HOCOT TBOj — J/IuBaHCKa Kyna, cepreHa KoH [lamack; rnagara Teoja Ha Tebe — kako Kapmun, a xocara Ha rnagara Teoja Kako nypnyp, uap ce snnen 8o NNETEeHKUTe

W noTem, ratajoT CUMBONKYKM O pacnapyyea TenoTo Ha MPTBHOT 6abGap, U THe AenoBK CTaHyBaar NpeaMeTH 3a CexojIHeBHa ynoTpeba (Kkakea npexkpacHa nparMariyka cumbonuka
ITONKY KapaKTepUCTULHA 3a MOJOT HApOA); TOa BCYWHOCT, € W KyNMUHaUuja Ha ckapeaHata sepbanuiauuja eo 06penor: ,Osue He ce MycTaku, OBa e CyHfep 3a ra3or Gpuwerse; oea He| .

@IQ '® [d]

WG

Figure 2: Example of search string "glava" in Croatian. Since the corpus is not yet lemmatised, only the exact string match is possible.
The upper half of results displays the Croatian sentences, while the lower half displays their aligned Macedonian counterparts.

UNICODE encoding and performs the automatic
sentence segmentation according to the predefined
punctuation rules. Since by the Croatian orthographical
rules the order numerals written in Arabic numbers
obligatory end with a dot, all such cases had to be
manually checked to avoid errors in sentence
segmentation because ca 24% of these dots are in the
same time the fullstops, i.e mark the ordinality and the
sentence ending. For Macedonian the segmenter
performed remarkably well with its language independent
setting. Since the sentence segmentation is a feature of the
software package and since we had no information of its
method, we didn’t perform the thorough evaluation of
sentence segmentation process.

<tu>
<tuv xml:lang="mk">
<seg>llppaTa KBeuepuHa Beke IM
nokpMuBalle niIaHMHUTE Hax Ckonje kora,
cuoT sBamgmmaH, I'opmaH KoeB BTpua BO
rojleMaTa xXajla Ha HoBaTa XeJleBHMYKa
craHuna.</seg>
</tuv>
<tuv xml:lang="hr">
<seg>Prvi suton veé je prekrivao
planine nad Skopjem kad je Gordan
Koev, sav zadihan, utrcao u veliko
predvorje nove zeljeznigke
stanice.</seg>
</tuv>
</tu>
<tu>
<tuv xml:lang="mk">
<seg>CraHMmuHaTa SBrpama On MeTal M
BaTeMHeTO BalKaHO CTakjlo, cera
MBJIOXKEeHa Ha HOBMOT JieTeH GpaH jyJicka
BpenMHa, MSpulyBalle umpejky MMPHC Ha

aMOHMJjaK WTO TEWKO Ce MCTOodYyBalle oxn
Bajn uBMYaBaTa HnopTa Ha CTaHUYHMOT
Toaner.</seg>
</tuv>
<tuv xml:lang="hr">
<seg>Staniéna zgrada od metala i
zatamnjenoga lijevanog stakla,
izloZena novom ljetnom valu
srpanjske vreline, izdisala je
Sireéi miris amonijaka Sto se
isparavao kroz S$kripeéa vrata
staniénoga zahoda.</seg>
</tuv>
</tu>
<tu>
<tuv xml:lang="mk">
<seg>HoBaTa x)eJlesHMYKa CTaHMIA Geme
BCYWIHOCT Beke ABe [elLeHMM cTapa
srpaja co mpuseMje, KaT M [IEePOHM Ha
ymTe NOBMCOKOTO HMEO.</seg>
</tuv>
<tuv xml:lang="hr">
<seg>Nova je Zeljeznidka stanica
bila, ustvari, veé¢ dva desetljeéa
stara zgrada s prizemljem, katom i
kolosijecima na jos$ visoj
razini.</seg>
</tuv>
</tu>
Figure 1: Example from the Macedonian-Croatian Parallel
Corpus in TMX format

The selected software provided a simple automatic
alignment that had to be manually corrected to ensure
fully alignment accuracy. Since the simple aligning
method was of of unknown underlying methodology, we
didn’t evaluate it, but we used it only as a preliminary step
in the full alignment process.
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After the alignment, the aligned sentence pairs were
stored in a database and are currently available for ad hoc
on-line search through the Heroku platform' using words
or phrases as query input. The search is possible in both
languages and it results in the list of sentences containing
the searched string with their aligned counterparts.

6. Conclusions and future work

We have presented a procedure of building a
Macedonian-Croatian parallel corpus, its size, time-span,
composition and how it was aligned. This is the first
version of this corpus and enhanced version is planned.

Although for Macedonian, to the best of our
knowledge, there is no automatic POS-tagger available
yet, even though the MulTextEast specification for
Macedonian has been produced by Katerina Zdravkova
(Erjavec, 2010), we would like to process further this
parallel corpus with standard tools for POS/MSD-tagging
and lemmatisation. For Croatian part we will use the
existing language processing Croatian pipeline (Padré et
al., 2014) while for Macedonian the similar pipeline yet
has to be constructed. We believe that the Macedonian
part of this corpus could respresent the valuable resource
for the development of these tools as well.

We would also like to test the usage of the proposed
aTMX format (Brito et al., 2014) in order to avoid the
large XML overhead that other annotated formats
introduce. The example with Croatian part already
processed can be seen in Figure 3.

<tu>

<tuv xml:lang="mk">
<seg><! [CDATA[ <s>
IlpeaTa
KBeYepmuHa

3 Beke

4 1M

5 noxpusawe
6 nIaHMHUTE
7

8

9

N -

Han
Cxonje
Kora

10 ,

11 cwuor

12 sapmuman

13 ,

14 Topman

15 Koes

16 BTpua

17 =o

18 romemara

19 xana

20 Ha

21 wHomara

22 xenesHMYKA

23 cTaHnua

24 .
</s> 1]1></seg>
</tuv>
<tuv xml:lang="hr">
<seg><! [CDATA[ <s>

1 Prvi prvi A (0] 2 Atr

2 suton suton A o 3 Atr_Co
3 veé veé (o] o 0 Coord
4 je biti v o 5 AuxVv

5 prekrivao prekrivati \% (o) 3 Pred

6 planine planina N (0] 5 Obj

7 nad nad ) o 6 AuxP

8 Skopjem Skopje N LoC 7 Atr

10 https://www.heroku.com

9 kad kad (o] o 8 Sub_Atr
10 je biti A\ o 9 Pred
11 Gordan Gordan N PER 12Atr
12 Koev Koev N PER 13Sb_Ap
13 , , Z o 9 AuxX
14 sav sav A o 15Atr
15 zadihan zadihan A [e] 13Pnom_Co
16 , , Z o 13AuxX
17 wutrcao utrcéati v o 1l6Pred_Co
18 u u S o 17 AuxP
19 veliko velik A o 20Atr
20 predvorje predvorje N o 18Adv
21 nove nov A o 23Atr
22 %eljeznidke Zeljeznidki A o 23Atr
23 stanice stanica N o 20Atr
24 . Z o 0 AuxK
</s> 1]1></seg>
</tuv>
</tu>

Figure 3: Example of future POS-tagging and lemmatisation
stored in aTMX format. The columns are: 1) token-ID, 2) token,
3) lemma, 4) POS, 5) NE, 6) dependency node, 7) syntactic tag
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