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GURRENT CHALLENGES

e Limited access to
parallel corpora

e Variety of formats

e Fragmentation of
projects

e Lack of manually aligned
corpora

e Data quality needs

improvement



TYPICAL PROBLEMS WITH AUTOMATIC PARALLEL CORPORA

Example of a problem

Example in the original language

Example in the target language

Non-parallel sentences

Der Elektroden Schalter KARI EL22 dient zur Fullstandserfassung und
-regelung
von elektrisch leitfahigen Fluessigkeiten
(The KARI EL22 electrode sensor is used fo detect and control the level
of conductive liquids.)
(Dakwale and Monz, ParaCrawl)

The KARI EL22 electrode switch is
designed for the control of conductive
liquids.

Extra sentences

Bu moxeTe BBOAUTH K/KOUI NOLWYKY BENMUKMMKM abo Mmanumu nitepamm, —
NOLIYK NPOBOAWTUMETLCH He3a/eXXHOo Bif pericTpy cuMmeonis. - LLlob
NPOBECTU MOLWYK 3a AeKiIbKOMa KTioYaMu NoLykKy, CKopucTanTech

ponomixkHum cnosom OR. Mpuknag: Bita OR HOns - LWo6 Bukno4nTK

pesynbTari 3 NeBHUMW K/Ko4aMu 3 NOLUYKY, nocTasTe nepes signosigHUM

KNOYOBUM C/IOBOM 3HaK « MIHYC », HanpukKnag, - KoTh - AKLLO0 BK
WyKaETe Ljine cNoBoCnony4eHHs, BiabMiTb HOro y nanku. Mpuknag: « TyT

MatloTb OyTK TUrpK » - [logainTe A0 KNKO4a NOWYKY A0NOMIKHE
CNoBOCNONyYeHHs ext: Tun, wob 3a3HauynTK cydhike Ha3Bu doaiina,
Hanpuknag, ext: ixt abo ext: ans dpainie Ges cydikcis.
(OPUS Ukrainian-Estonian, KDE4)

Mina ja tahaplaanile saatmine otsing on
Kellele otsing tingimusel mittekohustuslik
vOI VOI Kellele otsing asukohas eest kui
otsimine tingimusel a fraas lisa Lisa tllp

kuni a fail laiend vdi tingimusel puudub.

Text defects

EUROSYSTEM/ESCBCOMMITTEES,BUDGETCOM
MITTEEANDTHEIRCHAIRPERSONS Accounting and
Monetary Income Committee (AMICO) lan Ingram
(OPUS English-German, ECB)

Machine translation

Lis nognHa 3mycue CBIT nig IHWKWM KyTOM NOrAsSHYTU Ha TBOPMICTb,
chopmy | Konip, cnoga i hpaswn, moay i i 3MICT, a TakoX Ha napdymepHe
MWUCTEUTBO.

(This person *made the world look at creativity, form and color, words and
phrases, fashion and its meaning, as well as the art of perfumery from a
different angle.)

(edp.ua; UkTenTen22).




PARAROOK (DE | | UK}

e ParaRook (DE||UK) is a
morphosyntactically annotated parallel
corpus of Ukrainian and German texts.

e Morphological and syntactic markup using
Universal Dependencies, semi-manual
alignment.

e At this point, the main focus is on fiction
texts.

e Corpus size: Ukrainian - 6,381,713 tokens,

German - 5,847,902 tokens
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WORKFLOW

Text Collection and Manual Alignment Segmentation into
Metadata g Sentences using
Organization SpaCy models

using InterText




ANNOTATION

ATTRIBUTES

Attribute

morphology
head
dependency_tag

extra_dependency

authors_names_{uk|de}, authors_born,

authors_sex, authors_regionCode

translators_names_{uk|de}, translators_born,

translators_sex, translators_regionCode
title_{uk|de}

original_language

date_{uk|de}

pub_city_{uk|de}, publisher_{uk|de},
pub_year_{uk|de}, publication_{uk|de}

url_{uk|de}

Description
Token attribute for a word.
Token attribute for lemma.
Token attribute for UD part-of-speech tag.

Language-specific grammatical annotation token

attribute.

Morphological annotation.

Syntactically the main word in a sentence.
Syntactic relationship of a word in a sentence.

Additional information about the syntactic role of a

word in a sentence.

Authors' name in Ukrainian/German, birth year,

gender, and region.

Translators’ name in UK/DE, birth year, gender, and

region.

Document title in UK/DE.
Original language.

Year of creation in UK/DE.

City of publication, publisher, year of publication, and
title of publication in UK/DE (magazine number, title

of collection).

Reference to the source of the document in UK/DE.




QUERYING EXAMPLE

@ PobepT My3int « 1942 ¢ 2010 « Onekca lNoreuHeHko o JlioguHa 6e3 enacT
Aber wahrend der eine mit diesen Gedanken lachelnd Ta nokn oguH Ynbpix, yCMiXarouucb, NPOCTyBasB 3
durch den schwebenden Abend ging, hielt der andre die  Takummn gymkamm Kpi3b yxe 3aBUCNUN HAL 3eMnero
Fauste geballt, in Schmerz und Zorn; er war der weniger  Bedip, agpyrun 3 bonem i rHIBOM CTUCKAaB KYINakKu;
sichtbare, und woran er dachte, war, eine LUboro 0yno BUAHO He Tak, K NepLioro, i MipKyBaB
Beschwdrungsformel zu finden, einen Griff, den man BiH NPO Te, W00 3HaNTH AKeCb 3aKNUHAHHA, SKUACb
vielleicht packen kénnte, den eigentlichen Geist des BaXinb, WO 3a HbOro nowacTuno 6 yxonutucs,
Geistes , das fehlende, vielleicht nur kleine Stiick, das 3HAWUTU CNpaBXHIN OyX AyXy, AKoro bpakysano,
den zerbrochenen Kreis schliel3t. MOXINUBO, BCbOro-Ha-BCbOro HeBenUYKUmn Kpacyok,
KOTPUWA 3aMKHe 31aMaHWUi Kpyr.

@ Tomac MaHH « 1924 « 2008 e PomaH Ocaguyyk « 3ayapoBaHa ropa

Aber die Lymphe, die ist ja erst der Saft des Saftes , Ane came nimdga € OTUM COKOM YCiX COKIB,

die Essenz, wissen Sie, Blutmilch, eine ganz deliziése ... KBiIHTeceHUIEH, MONTOKOM KPOBMU, PO3yMIETE,

Tropfbarkeit, — nach Fettnahrung sieht sie tibrigens HaWUIHHILWOK PIAVUHOK — 3aBAAKU MOCUNEHOMY

wirklich wie Milch aus. " Xap4yyBaHHIO XXMpamMu BOHa cnpaBl Moxe
HaragyBaTy MOJIOKO.

@ leHpix MaHH » 1935 » 1985 » H:Jpllr'i NicHAK = NliTa JPNOCTI KOpONA rEHFZII}(a

Uber den Punkt der Punkte dachten sie B ronoBHOMY BOHM cnogiBarivcb SKOCb
hinwegzukommen, war es mit einem Aufgebot von barem BukpyTuTuca, xo4y 6m Bgaswmnch 40 YUCTICIHLKOroO
Widersinn. besrnysns.

1:[upos="N.x"]1[upos="DET"&word="d.*" ]2:[upos="N.*x"]&1.1lemma=2.lemma



SEMANTIC RESEARCH USING PARAROOK

PARALLEL CONCORDANCE | pararookje-uk @ m

lemma Kern o 61 Q2 ¥ ® €@ ) algn~

9.56 per million tokens e 0.00096% o
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@ Andreas Kappeler « 1995 » Kleine Geschichte der Ukraine « Oleh BlasCuk

<s>Wahrend die Ukrainer in spéteren Jahrhunderten von Krakau, Vilnius, Warschau, Moskau, <s> A[Ke yrNpoOdoBX HACTYMHUX CTONITh NPaBniHHA YKpaiHUAMK 3aiMcHioBanocs 3 Kpakoea,
Petersburg oder Wien aus regiert wurden, lag in dieser Zeit der Kern eines Grofireiches im in Baplwasu, Mockeu, lNetepbypra un BigHs, a B TOW nepioa icTopii LeHTP imnepii Oye poaTalloBaHUi
dem Herzen der Ukraine. </s> y cepui YkpaiHm. </s>

@ Andreas Kappeler « 1995 « Kleine Geschichte der Ukraine « Oleh Blascuk

<s> Es handelt sich im in dem Kern nicht um eine wissenschaftliche, sondern um eine politische  <s> Wpetbca, No CyTi, He NPO HAYKOBY, @ NPO NOMITUYHY CYNEpPeYKYy, B AKiil BpeLUTi-peLuT
Auseinandersetzung, in der es letztlich um die Frage geht, ob die Ukrainer als eigensténdiges Volk  BupillyeTbCca NUTaHHA, Y MOXYTb YKpaiHLi BBaXaTUCA CaMOCTIMHUM HapodoMm. </s>

gelten kénnen. </s>

@ Andreas Kappeler « 1995 » Kleine Geschichte der Ukraine « Oleh BlasCuk

<s> Die Starsyna, die Offiziere und Leiter der Zentral- und Regionalverwaltung, bildeten den Kern <s> CrapwwuHa i ronoBy UeHTPansHoro Ta MicLleBoro ypaaysBaHHa hopmyBani aapo HOBOI

der neuen Aristokratie. </s> apucTokparTii. </s>

@ Andreas Kappeler « 1995 « Kleine Geschichte der Ukraine « Oleh Blascuk

<s> Lemberg ging zwar bald wieder an die Polen verloren, doch errichtete die Uberparteiliche <s> HapnapTiitHuin ypsan, [epxaBHUIA cekpeTapiaT, CTBOPUB OpraHn AepaBHoro ynpaeniHHa Ta
Regierung, das sogenannte Staatssekretariat, auf dem Lande eine Verwaltung und eine Armee, BIMCBLKO, AAP0 AKkoro popmysanu Ci4oBi CTpinbUi Nig KOMaHayBaHHAM €BreHa KoHoBanbud. </s>
deren Kern die Sic-Schitzen unter Jevhen Konovalec' bildeten. </s>

@ Andreas Kappeler » 1995 #» Kleine Geschichte der Ukraine « Oleh Blascuk

<s> Im In dem Grunde betrifft die Kontroverse den Kern der schrecklichen Tatsachen aber gar <s> BnacHe Kaxy4u, Ui CynepedyHoCcTi ax HISK He MIHAKOTb CYTi XKaxNMBMX hakTiB: MiNbAOHW
nicht: Millionen von Ukrainern mussten sterben, weil </s><s> die sowjetischen Behdrden ihnen yKpaiHuiB nomepnu, 6o pagaHceKi opraHi Bnagu besxansHo Biabupann B HAX 3epHo, Ake morno 6
unbarmherzig das Getreide wegnahmen, das ihr Uberleben hétte sichern kénnen. </s> 3abe3neynTn IXHE BUKMBaHHA. </s>

@ Andreas Kappeler « 1995 « Kleine Geschichte der Ukraine « Oleh Blascuk

<s> Hier war im in dem Kern schon die am an dem Ende des Jahres entstehende «Gemeinschaft <s> [lo cyTi B)e B ubomMy Byrno saknageHo niarpyHTa «CnisapyxHocTi HeaanexHux depxae», aka
unabhéngiger Staaten» angelegt. </s> BWHWKNA HANPWKIHLI poOKy. </s>
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@ Heinrich Boll @ 1971 e Gruppenbild mit Dame » Jevhen Popovy€ & Jurij Lisnjak

<s> Das ging nicht so rasch, wies hingeschrieben wird, bei der Wanft: Stuck fur Stick, Kern far
Kern, wie aus ihrem Mund rausgedruckt, und mehr wollte sie nicht sagen und sagte doch mehr,
bezeichnete den alten Grundtsch als »mil3gllickten Faun oder Pan, wie Sie wollen«, und Pelzer als
den »schlimmsten Schurken und Opportunisten, den ich je gekannt habe, und fiir den habe ich
mich bei der Partei eingesetzt, fur inn garantiert habe ich. </s>

@ Heinrich B6ll « 1971  Gruppenbild mit Dame » Jevhen PopovyE & Jurij Lisnjak

<s> Das ging nicht so rasch, wies hingeschrieben wird, bei der Wanft: Stlck fur Stick, Kern far
Kern , wie aus ihrem Mund rausgedrickt, und mehr wollte sie nicht sagen und sagte doch mehr,
bezeichnete den alten Grundtsch als »miflglickten Faun oder Pan, wie Sie wollen«, und Pelzer als
den »schlimmsten Schurken und Opportunisten, den ich je gekannt habe, und fiir den habe ich
mich bei der Partei eingesetzt, fir inn garantiert habe ich. </s>

@ Heinrich Mann « 1935 « Die Vollendung des Konigs Henri Quatre « Jurij Lisnjak

<s> Warf den Kern fort. </s>

@ Thomas Mann « 1900 « Buddenbrooks « Jevhen Popovyi

<s> Denkt euch, wenn ich aus Versehen... diesen grolden Kern verschluckte, und wenn er mir im
in dem Halse steckte... und ich nicht Luft bekommen kénnte... und ich sprénge auf und wirgte
gralilich, und ihr alle spranget auch auf..." </s>

@ Thomas Mann « 1900 « Buddenbrooks « Jevhen Popovyi

<s> Edelmann-Bedelmann-Doktor -Pastor — Ratsherr!" sagte sie und schnellte mit ihrer
Messerspitze den fehlenden Kern auf den kleinen Teller hintber... </s>

TRANSLATION VARIATION ANALYSIS

PARALLEL CONCORDANCE

lemma Kermn e 8
1.25 per million tokens e 0.00013% o

@ B

QA ¥ © €@ %
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ParaRook||UK-DE

<s> Yce ue naHi BaHdT B1cnoBuna He Tak LWBWAKO, K TYT HAannMcaHo, a ypuBKaMn, HEMOB
KICTOYKY 3a KICTOMKOK BUNMbOBYBana 3 poTa i Aani roBopuUTK He XOoTina, Ta BCe X ropopuna:
«cTaporo 'pyH4a cxapaktepuayBana ak ,.,opuakoro dgasHa, 4u [aHa, 4ym gk Tam BoHO, a lenbuepa
— K ,HANNocnigyLoro nackyay n onopTyHicTa®, a A wWe 3axuiliana uoro, py4ymnacs 3a Hboro. </s=>

<s> Yce ue naHi BaHdT B1cnoBuna He Tak WBWAKO, AK TYT HanucaHo, a Yypuekamn, HeMOB
KICTOYKY 3a KICTOYKOK BUNMbOBYBara 3 pota i aani rosopnuTi He XOTina, Ta BCe X ropopuna:
«cTaporo [pyH4a cxapakTepuayBana Ak ,opuakoro dasHa, 4K NaHa, 41 9K Tam BOHO", a [Nenbuepa
— AK ,HANMocnigyLoro nackyay 1 onopTyHicTa®, a A wWe 3axuiiana 1uoro, py4ymnacs 3a Hboro. </s>

<s> KMHYB KICTOYKY reTb. </s>

<s> — Y4BiTb coDI, W0 A HEHAPOKOM NPOKOBTHYB LIK0 BEMWMKY KICTOYKY | BOHA 3acTpArna MeHi B
ropni... </s><s> { He MOXY OWXHYTKW, CXOMNMKKCb, OAYWYCA... </s><s5> B KMgaeTecb 40 MEHe...
</s>

<s> "byne — He Byne, ODyne — He byne"... </s><s> | KIHYMKOM HOXa LWBUOKO NepeknHyna 3 cycigHbol
Tapifnkk KICTOYKY , AKOT OpakyBano Jo paxyHky. </s>




UNUSUAL TRANSLATIONS

PARALLEL CONCORDANCE

parall_deu

word Kemn.” e 2

0.4 per million tokens « 0.00004%

8B - 0

@ Oitep Honnb « 1960 « 1965 « KOpiid Muxainok e Mpurogu BepHepa Monst

| Sort GDEX X

GD
EX

Sie brach eine der iberreifen Frichte auf, warf den
Kern zu Boden und reichte ihm eine der Halften.

®

Doch jener, halb spanisch, halb polnisch, ins in das
Sterben verstiegene Ritter — begabt Pan Kiehot, zu
begabt! — der senkt die Lanze bewimpelt, weildrot 1&dt
zum zu dem Handkul Euch ein, und ruft, dal} die
Abendréte, weildrot klappern Stérche auf Dachern, dafl
Kirschen die Kerne ausspucken, ruft er der Kavallerie
Zu:

[toHTEp Mpacc « 1959 « 2005 « Onekca JloreBUHEHKo » bnAwadui Gapabar

© 4 3

align =

= = P parall_ukr

[ToTim poanomuna Hancniniwmia Nnig i, BAKUHYBLUK
KaMiH4YMKa , NPOCTArna nofioBuHy [onbToBI.

Ta ocb TOW HaniBicNnaHCBLKM-HaNIBNONbLCLKMA NuLap, Wo
3nunraecs 3i cMepTio — obgapoeaHui naH Kixor, ox, a
Taku obgapoBaHuin! — onyckae npuKpallueHoro
BUMMNEnNom cnuca, Bino-4yepBoHW BUMNES 3akNMKae Bac
MouinyeaTu py4ky i rykae, Lo ocb BOHa, MOBISAB, BEYIPHSA
3arpaea, bino-4epBoHi Bycnun TPICKOTATE Ha Aaxax npo
Te, WO BULLHI BUNNbOBYKTb CBOI KamiHUi |, | BiH r'ykae o
CBOET KaBanepir:




GCENSORSHIP

v "[ell He MOKe CITVAKHUTH AHITII, — IoayMaB rpad. » .,Der kann nicht im Dienste Englands stehen’. dachte der Graf.

» — Y HBOIO0. 3JacTLCA. UecHe oO0mHuus”. R

» I cKazag: » Und er fragte:

» — 1110 K HOBOTrO, KaBpainepe? v ,,Was gibt es Neues, Cavaliere?”

JURIJ KOSSATSCH, “ABEND BEI ROSUMOVSKY", REGENSBURG, 1946



FUTURE PLANS

e Create a new Ukrainian UD model
to improve annotation quality

e Add non-fiction texts to the corpus

e Expand language pairs to include
English, French, Spanish, Persian,
Japanese, and Chinese

e Develop test corpora for these
languages to validate our
algorithms across different
language pairs
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= DASHBOARD ParaRook||DE-UK

PARAROOK||DE-UK

== Concordance : =e= Parallel Concordance

= = Examples of use in context ! m®a Translation search

l= Wordlist Keywords

Frequency list Terminology extraction

=’ Text type analysis €2, CHANGE CRITERIA

Statistics of the whole corpus

BASIC ADVANCED ABOUT

- ?
Search @ Translated as (optional)

Sonne COHLe

in in

German Ukrainian

<s> Er ging zu Trude hinauf, die in Decken gehiillt wohlig, halb <s> BiH nigHABCcA Ha 6ankoH go Tpyau, AKa, 3aropHyBLLWCE ¥

doc#2
schlafend auf dem Balkon in der Sonne lag. </s=> KOBOPW, BUrpiBanack y HanieapiMoTi NpOTH CcoHUA . </s>
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