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Free parallel corpora for research

 EU legal texts
 Technical documentation

e Abstracts of Scientific papers

 Bilingual...

* Or multilingual



Various Usages

« Resources for translators, lexicographers,
terminologists, or for the contrastive study
of languages

 Creation of bilingual or multilingual lexical
databases

* Translation Memory Systems / Example-
based Machine Translation Systems



Corpus Characteristics

» 30 bitexts : abstracts of medical scientific papers
in English and Greek (M.Apidianaki)

— Abstracts of scientific papers written both in English
and in Greek, published in the « Archives of Hellenic
Medicine »

— Abstracts of English international papers and their
Greek translation published in various journals.

* AC Corpus, collected & distributed by JRC,
7000 European legal texts in 20 languages



Apx EAA latp, 21(3), Mdiog-louviog 2004, 219-231
ANAZKOITHZH

Avaokoértnon Twv ONMAVTIKOTEPWYV HEAETWV
TTPWTOTTAOOUG Kal deuTEPOTTAB0UG TTPOANWNG aipvidiou
kapdiakou Oavarou otn ortedpaviaia vooo Kal TNV
KapdIaKkn QAVETTAPKEIQ
2. 2mavoorjuog, H. ToaykArg

KapoioAoyikrj KAwvikrj, N  KwvoravromouAeio
2uykpornua "Ayia OAya’, ABriva

O1 aoBeveic uywnAou Kivduvou yia aipvidlo KapdIako
Bavaro (AKO), o1 omoiol &gv gixav KaTaypappEva
ETMEICOOIO  EUPEVOUCAG  KOINIOKAG  Taxukapdiag n
KOINIGKNG pappapuyng, aAAd gpdavidouv duaAeitoupyia
apIOTEPNG KOINIOG KOl QOUUTITWHATIKA ETTEICODIA [N
EMPEVOUOOG  KOINIOKNAG  Taxukapdiag,  TTPETTEl  va
uttoBaAAovTtal g€ nAekTpodualoloyikr) HEAETN (HPM).

Av gl0ayeTal  EPPEVOUCQO  KOIAIOKN — Taxukapdia
Mapuapuyn, N KaAutepn OBepartreia €ival n TOTTOBETNON
eudutevaipou  kapdioavataktn  amvidwTty  (EKA).
ZUpdwva pe TO ATTOTEAEOUATA TNG TTPOCHATNG Kal
euTTEPIOTATWHEVNG MEAETNG MUSTT, dev gival dOKIuUN n
auaTaan avTiopPUBUIKAG GAPPAKEUTIKAG AYwYNS (EKTOG
ato B-avaaToAeic oe aagbeveic PeTa atmo Eudpayua N pe
Kapdiakr —avetrapkela). lowg n  xoprniynon Opiw-
dapovng va e€ival ATTOTEAECMATIK) O€ QO0Beveic e
XaunAoTepo kivouvo AKO (kAaogpa eEwbnang >35%),
aAAG QuTO TTPETTEI VO OTTOOEIXOEI QTTO TTEPICTOTEPES
MEAETEG.

[..]

Arch Hellen Med, 21(3), May-June 2003, 219-231
REVIEW

Review of the most important trials for primary and secondary
prevention of sudden cardiac death in coronary artery disease
and heart failure

S. SPANODIMOS, I. TSAGLIS

Department of Cardiology, Konstantopoulio-"Agia Olga
General Hospital, Athens, Greece

4

Patients at high risk for sudden cardiac death (SCD), who have
no documented episodes of sustained ventricular tachycardia or
ventricular fibrillation, but who have left ventricular dysfunction
and asymptomatic episodes of non-sustained ventricular
tachycardia, should undergo electrophysiological (EP) testing.

If sustained ventricular tachycardia or fibrillation is induced the
most appropriate treatment is the implantation of an automatic
implantable cardiac defibrillator (AICD). According to the results
of the most recent and complete study, the MUSTT, therapy
with antiarrhythmic drugs is not recommended (other than &-
blockers for patients after myocardial dysfunction or with heart
failure). It may be possible to recommend amiodarone for
patients at lower risk for SCD (with less severe left ventricular
dysfunction, ejection fraction >35%), but this recommendation
awaits confirmation from further studies.

In survivers of an episode of SCD who have documented
sustained ventricular tachycardia or fibrillation the implantation
of an AICD is the treatment of choice.

[..]




Problem Settings

* Alignment

= Spotting (and extraction) of translation
equivalences from parallel corpora.

e Defining the grain
— Paragraph / Sentence / Term / Word
e Dealing with Text Structure

— Sequential Process & Hierarchy



Apx EM latp, 21(3), Mdioc-looviog 2004, 219-231
ANAZKOlNMHZH

Avaokoétnon Twv ONMAVTIKOTEPWYV HEAETWV
TTPWTOTTAOOUG Kal deUTEPOTTAB0UG TTPOANWNG aipvidiou
kapdiakou Oavarou otn ortedpaviaia vooo Kal TNV
KapdIaKr AVETTAPKEIQ

2. Zmmavoorjuog, H. ToaykArg

KapoioAoyikrj KAwvikrj, N  KwvoravromouAgio
2uykpornua "Ayia OAya”, ABriva

O1 aoBeveic uwnAou Kivouvou yia aipvidlo KapdIako
Bavato (AKO®), o1 ortroiol dev gixav KataypauuEva
ETMEICOOIO  E€UPEVOUTAG  KOIANIOKNG  Tayxukapdiag n
KOINIGKNG pappapuyng, aAa epdavifouv duaAeitoupyia
apIOTEPNG KOINIOG KOl QCQUUTITWHATIKA ETTEICODIA [N
EMMEVOUOCOG  KOINIOKNG  Taxukapdiag,  TTPETTEl va
uttoBaAAovTtal g€ nAekTpodualoloyikr) PEAETN (HPM).

Av gloayeTal  EUPEVOUCA  KOIAIOKH — Tayxukapdia
Mapuapuyn, N KaAutepn Bepartreia €ival n TOTTOBETNON
eMduTEUOIyoU  KapdloavaTaktn  amvidwty  (EKA).
2Updwva pe Ta aTTOTEAEOMATA TNG TTPOCTGATNG Kal
EMTTEPIOTATWHEVNG MEAETNG MUSTT, &¢ev eival dOKIun n
auaTaacn avTiopPUBUIKAG GAPPAKEUTIKAG AYwWYNS (EKTOG
atro B-avaaToAeic oe aagbeveic peTd amo Eudpayua i pe
kapdiakr averrdpkela). lowg n  xopriynon Qpiw-
dapovng va e€ival ATTOTEAETMATIKI) OE QO0Beveic e
XounAoTepo kivouvo AKO (kAaopa €Ewbnong >35%),
aAAG QUTO TTPETTEI VO OTTOOEIXOEI QTTO TTEPIOTOTEPES
MEAETEG.

[...]

Arch Hellen Med, 21(3), May-June 2003, 219-231
REVIEW

Review of the most important trials for primary and secondary
prevention of sudden cardiac death in coronary artery disease
and heart failure

S. SPANODIMOS, I. TSAGLIS

Department of Cardiology, Konstantopoulio-"Agia Olga”
General Hospital, Athens, Greece

Patients at high risk for sudden cardiac death (SCD), who have
no documented episodes of sustained ventricular tachycardia or
ventricular fibrillation, but who have left ventricular dysfunction
and asymptomatic episodes of non-sustained ventricular
tachycardia, should undergo electrophysiological (EP) testing.

If sustained ventricular tachycardia or fibrillation is induced the
most appropriate treatment is the implantation of an automatic
implantable cardiac defibrillator (AICD). According to the results
of the most recent and complete study, the MUSTT, therapy
with antiarrhythmic drugs is not recommended (other than &-
blockers for patients after myocardial dysfunction or with heart
failure). It may be possible to recommend amiodarone for
patients at lower risk for SCD (with less severe left ventricular
dysfunction, ejection fraction >35%), but this recommendation
awaits confirmation from further studies.

In survivers of an episode of SCD who have documented
sustained ventricular tachycardia or fibrillation the implantation
of an AICD is the treatment of choice.

[..]




Apx EAA larp, 21(3), Mdiog-louviog 2004, 219-231
ANAZKOIHZH

Avaokoétnon Twv ONMAVTIKOTEPWYV HEAETWV
TTPWTOTTAOOUG Kal deUTEPOTTAB0UG TTPOANWNG aipvidiou
kapdiakou Oavarou otn ortedpaviaia vooo Kal TNV
KapdIaKr AVETTAPKEIQ

2. Zmavodrjuog, H. ToaykAric

KapoioAoyikrj KAwvikrj, N  KwvoravromouAeio
2uykpornua "Ayia OAya”, ABriva

O1 aoBeveic uwnAou Kivouvou yia aipvidlo KapdIako
Bavaro (AKO), o1 omoiol &gv gixav KaTaypappEva
ETMEIOOdIO  €UPEVOUTOG  KOINIOKAG  TaXUuKapdiag n
KOIANIOKAG Mappapuyng, aAAa epdavidouv duaAsiroupyia
apIOTEPNG KOINIOG KOl QCQUUTITWHATIKA ETTEICODIA [N
EMMEVOUOCOG  KOINIOKNG  Taxukapdiag,  TTPETTEl va
uttoBaAAovTtal g€ nAekTpodualoloyikr) PEAETN (HPM).

Av gloayeTal  EUPEVOUCA  KOIAIOKH — Tayxukapdia
Mappapuyn, N KaAUTepn Bepartreia eival n TOTTOBETNON
eudutevaipou  kapdioavataktn - amvidwTty  (EKA).
2UPdwva pe Ta aTTOTEAEOMATA TNG TTPOCGATNG Kal
eMTTEPIOTOTWHEVNG MEAETNG MUSTT, &ev eival dOKIUN N
auaTaacn avTiopPUBUIKAG GAPPAKEUTIKAG aywYNS (EKTOG
atro B-avaaToAeic oe aagbeveic YeTd ammo Eudpayua i pe
kapdiakr averrdpkela). lowg n  xopriynon Oiw-
dapovng va e€ival ATTOTEAETMATIKI) O QO0Beveic e
XapnAoTepo Kivouvo AKO (kAagpa egwBnang >35%),
aAAG QUTO TTPETTEI VO QTTOOEIXOEI QTTO TTEPICTOTEPES
MEAETEG.

[...]

Arch Hellen Med, 21(3), May-June 2003, 219-231
REVIEW

Review of the most important trials for primary and secondary
prevention of sudden cardiac death in coronary artery disease
and heart failure

S. SPANODIMOS, I. TSAGLIS

Department of Cardiology, Konstantopoulio-"Agia Olga
General Hospital, Athens, Greece

n

Patients at high risk for sudden cardiac death (SCD), who have
no documented episodes of sustained ventricular tachycardia or
ventricular fibrillation, but who have left ventricular dysfunction
and asymptomatic episodes of non-sustained ventricular
tachycardia, should undergo electrophysiological (EP) testing.

If sustained ventricular tachycardia or fibrillation is induced the
most appropriate treatment is the implantation of an automatic
implantable cardiac defibrillator (AICD). According to the results
of the most recent and complete study, the MUSTT, therapy
with antiarrhythmic drugs is not recommended (other than &-
blockers for patients after myocardial dysfunction or with heart
failure). It may be possible to recommend amiodarone for
patients at lower risk for SCD (with less severe left ventricular
dysfunction, ejection fraction >35%), but this recommendation
awaits confirmation from further studies.

In survivers of an episode of SCD who have documented
sustained ventricular tachycardia or fibrillation the implantation
of an AICD is the treatment of choice.

[..]




Problem Settings

* Alignment

= Spotting (and extraction) of translation
equivalences from parallel corpora.

e Defining the grain
— Paragraph / Sentence / Term / Word
e Dealing with Text Structure

— Sequential Process & Hierarchy



H guxvotnta NG owiung £vapéng ouyyevoug UTTEPTTAACTIAG
TwV €MVEPPIdIWV TE YUVAIKEG PE UTTEPTPIXWAN, OTTO TNV
Kevtpikr) AvaTtoAia

Eioaywyr:

H oyiung évapgng ouyyevng utTepTTATOY ETTIVEPPISiWV
(LO CAH) ptropei va maparnpnBei ge guvouaap

guVvOPOPOo TTOAUKUOTIKWY wobnkwv (PCOS) i pe 161011a6n
utreptpixwan (IH). H peAétn eixe okomd va Bpel 1N
guxvornta tou LO CAH, atnv Kevtpiky AvartoAia, peTagy
YUVAIKWYV PE UTTEPTPIXWON.

YAiko ka1 MgBodor:

—>>

AClohoynBnkav eErvra TpeiG aoBeveic pe uttePTPiXwan,
TTPOKEINEVOU va KaBopiaTei n auyxvornta mg LG CAH,
OUYKPIVOVTAG QUTEG TIG YUVAIKEG PE OUOIEG WG PPOS Thv
NAIKia Kal Tov O€ikTn Palag CWHPATOC UYIEIS PapTPpeS. ATTO
TIG 63 YUVAIKEG PE UTTEPTPIXWaN, ol 43 diayvyhodnkav pe
PCOS kai o1 20 diayvwadnkav pe 1H.

[.]

H umrepavTidpacTikOTNTa Twv emvePpBiwv MTTOPEI  va
aTTOTEAEI TOV KUPIO AGYO UTTEPAVOPOYOYIIMIAS OE YUVAIKES
ME UTTEPTPIXWON.

The prevalence of Ilate onset congenital adrenal
hyperplasia in hirsute women from Central Anatolia.

Kamel N, Tonyukuk V, Emral R, Corapcioglu D, Bastemir
M, Gullu S.

Department of Endocrinology and Metabolic Diseases,
Ankara University, School of Medicine, Ankara, Turkey.

Late onset congenital adrenal hyperplasia (LO CAH) can
be seen in association with polycystic ovary syndrome
(PCOS) or idiopathic hirsutism (IH). The study aimed to
find out the prevalence of LO CAH in Central Anatolia
among hirsute women.

Sixty-three patients with hirsutism were evaluated to
determine the frequency of LO CAH by comparing them
with their age and body mass index matched 28 healthy
controls. Of those 63 hirsute women, 43 were diagnosed
as PCOS, and 20 were diagnosed as IH.

[...]

Adrenal hyperactivity is likely to be the main reason of
hyperandrogenemia in women with hirsutism.

Kamel N, Tonyukuk V, Emral R, Corapcioglu D, Bastemir
M, Gullu S




Alignment of subsentences

* Searching translation equivalences
between words or subsentential segments

* Handling morphological variations

* With linguistic ressources
— Monolingual lexical database
— Stemming or POS-tagging tools



Our approach

» Searching for Translation Equivalence
with a variable subsentence grain :
— Word, term, « chunk », ...

* Endogenous handling of morphological variations
— The corpus 1s the only linguistic ressource
— No other external ressource 1s used

 The aim :
— Parsing languages with few available electronic resources
— Parsing Domain-Specific documents

— Contribute to the enhancement of multilingual lexical
database



Methodological Hypothesis

e Grain : « Document »
— Existence of an internal coherence

a term is usually translated with the same equivalent
inside a document, but with possible morphological
variations

e Grain : « Corpus » @

— No systemactic inter-document coherence

a term of a document is not supposed to be translated
with the same equivalent in an other document



Morphological Analysis

Candidates Identification e
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Intra-document Alignment

Inter-documents Alignment
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The Input : an Aligned Corpus

e The Input :
— A corpus of aligned bitexts

e at sentence grain (tr-Aid, Vanilla,...)
« format XML/Unicode (e.g., TMX)



<?xml version="1.0" 7>
<tmx version="1.1">
<header creationtool="Tr-AID" creationtoolversion="1.52" segtype="sentence" datatype="plaintext"
o-tmf="Tr-AID v1.52" adminlang="EN" srclang="*all*" />
<body>
<tu id="1">
<tuv lang="EN" ...>
<seg>The prevalence of late onset congenital adrenal hyperplasia in hirsute women
from Central Anatolia.</seg>
</tuv>
<tuv lang="EL" ...>
<seg>H ovyvotnTta TS OYung £vapPENS 6VYYEVOUS VIEPTAAGIUS TMV ETIVEPPLOLMV
O€ YUVUIKEG NE VIEPTPLY®ON, ard TV Kevrpikn Avatorio</seg>
</tuv>
</tu>
<tu:||2n>
<tuv lang="EN" ...>
<seg>Kamel N, Tonyukuk V, Emral R, Corapcioglu D, Bastemir M, Gullu S.</seg>
</tuv>
<tuv lang="EL" ...>
<seg />
</tuv>
</tu>
[...]
<tu:n44u>
[...]
</tu
</body>
</tmx >



Repeated Strings (1)

= Candidates for the alignment process
* « Greedy » Algorithm :

— Build all sequences of 1, 2,... words with frequency > 1

— Exclude sub-sequences of a sequence if same frequency
o “healthy subjects” (12) > exclude “subjects” (12)
* “education and training” (22) = keep “education” (24)

— Store the ids of sentence-alignment links in which they
occur (<tu id="...">)

* “education and training” (22) : 2,4,7,13,15,16, 16, 17,
17,18,19,20, 21,30, 34,34,35,39,39,41,41, 42



Repeated Strings (2)

* Convert to a vectorial representation
“education and training” (22) : 2,4,7,13,15,16,16, 17,17, 18,

19,20,21,30,34,34,35,39,39,41,41, 42

<tuida>l1 12|34 |5|6|7 (8|9 |1 (L1111l |1]1|Ll|1l]|:]|4]|4
0(1(2|3]4[5(6|7|8]|9 11213

~ =

O0{110{1(0|0(1]0O]|O|O0O|O(O[1 (O]l |2(2|1|1]:=]2

freq.

* For every Repeated Strings and for every
texts 1n both languages



@ Intra-document Alignment

* For every pair (s, , 15,,,) of Repeated Strings

— Compute the cosi

e

ne of the associated vecto:

e

'S

N

\_

— Output the pair 1f

2N

)

cosine > 0,9

cos(education and training,

exkmoiocvong kol katoptions ) = 0,97 : ok
cos(health, sanitaire) = 0,72 : not ok



@ Inter-documents Alignment

« Validate & Filter the pairs generated on each bitext
— Validate a pair
« if it has been generated with at least two bitexts
» 1f 1t has been generated by one bitext and freq > thr

e Rank the pairs
— The function depends on

* the number of bitexts leading to the pair
e its frequency in the corpus



Method

Bitext 1 Bitext n
Morphological Analysis X X X X
¥ X ¥ X
*.. j X W *., j X K

I’
Repeated Strings e

*? +?
Fg . NB

I'g
Intra-document Alignment ? ?
Inter-documents Alignment @

N\ E /
N\ /
N\ /




X Endogenous Morpho Analysis

« Used to handle morphological variations
— Over-generate candidates (repeated strings)
— « subjects » & « subject » => « subject~ »

« Searching borders between the roots, prefixes and
suffixes of words (D¢jean,1998)

— Basic Idea : the number of distinct letters increases
before an ending :

ex. on 1 English doc : before « ~g » : 4 letters
before « ~ng » : 2 letters
before « ~ing » : 10 letters



~t ~ait ~ant ~ent ~aient ~¢ ~elle ~s ~ais ~es
~0NS ~10N ~0N ~UX ~€UX ~U ~€I ~OUur ~1r ~¢
~0, ~0V ~C ~1KEC ~10C ~TKNEC ~0VG ~0VC ~O0
~VTUL ~ETOL ~EL ~OV ~OV ~O0VV ~1] ~KOV
~1K1) ~€l



Results (1)

* Good alignments...

— domain specific terms (xopti{oAng / cortisol,
ouokvoteivnyg / homocysteine)

— 1nvariable terms (min / min, SH / SH, vitro / vitro)

— multigrained alignments (Apy EAL lotp [Arch Hellen Med )
* Some wrong alignments. ..

— mainly when not validated by several outputs
 Silence...

— Grammatical Words (prepositions / determiners)
— Words with a low intra-document frequency



Results (2)

Among good alignements, domain-dependent terms :

— EU legal terms : EEC initial verification / vérification primitive CEE,
Regulation (EEC) No / reglement (CEE) n°

— Domain-Specific terms : rear-view mirrors / rétroviseurs, poultry/volaille
— Invariable terms : km/h/km/h, kg/kg, mortem/mortem
Various Multigrained alignements :

— territory/territoire  Member States/Etats membres, Whereas/Considérant que,
fresh poultrymeat/viandes fraiches de volaille, Having regard to the Opinion of
the/vu [’avis, Having regard to/Vu.

Wrong alignements when not validated by several bitexts :
— on/la commercialisation des.

Results very similar to those obtained on the Greek/English scientific corpus
Difficulty to choose good alignment on term components :

Member/membre~ Member State~/'membre~ Member States/Etats membres
State/membre  State~/membre~.
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