“ili ) University of
> Zurich™

Institute of Computational Linguistics

multilingwis

A Multilingual Search Tool for Multi-word
Units in Multiparallel Corpora

Johannes Graén, Simon Clematide, Martin Volk — 29.06.2015

http://pub.cl.uzh.ch/purl/multilingwis



http://pub.cl.uzh.ch/purl/multilingwis

Outline

Motivation

mMultiing/is eucpar earon |
Existing search tools — -
=
Data preparation steps T e e T
Uberbick |3 wereu B pancramica [ visitn general [T
. - . e e o e Bl e i [
Using multilingwis -

Limitations / Future Work % W w owme W oma

> £ Rgmsmmpfmvomo(msnuaﬁmnUkramataatxualmtcmlnmo
country’s history.

] B  Er vermittek einen eindrucksvolien Uberbiick (ber die Situation in der Ukraine, die
( :O n C I u S I O n S sich derzeit an einem enmtscheidenden Wendepunk! in ihrer Geschichte befindet.

B8 Ce rapport donne un apergu saisissant de la situation de I'Ukraine & un moment
crucial de son histoire.

# § l documento fomisce una stracrdinana visione d' insieme della stuazione in Ucraina
N un Momenio cruciale della storia del passe.

== Ofrece una impresionante visidn general de la situaciin en Ucrania en una coyuntura
crucial de su histona.

rotiute of Corputatonal Lingustcs | Universty of Zurch | Reslized by J. Oeadn / 8. Clorratios &3 2art of The SPARCUNG project






Motivation



Motivation
User needs

 |Language learners
o Typical translations / translation variants
 Usage contexts

e J[ranslators

e Translation variants with frequencies (probably genre and domain
specific)

e (Corpus) linguists

» Full-fledged corpus query tools



Motivation
SPARCLING

e Tiger/TreeAligner query language adapted for querying
multiparallel data with several layers of linguistic data

* |Inter-lingua (tokenization, part-of-speech tagging, chunking,
dependency parsing, coreference resolution, ...)

* Intra-lingua (alignments on [ deminage |

déminage
text, sentence, word and

i )

sub-sentential level)

ol Minenbeseitigungsarbeiten ]

I mine-clearing I work

lavoro [ d1 smlnamento J

_—

— ]—-{{ limpieza H de H mlnas




Motivation
Our goal for multilingwis

Build an empirical multiparallel tool for translation spotting
(including MWUSs)

non

Multilingual parallel Multiparallel
(Medline titles) (Europarl)

Provide a user-friendly search interface (addressing also non-
linguists) for ad-hoc searches

Facilitate the user to explore translation variants
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Existing search tools

Online dictionaries with examples
Translation search tools
Linguistic corpus query engines

Other concordancing tools



Existing search tools
Linguee

X_ Linguee | Dictionary for

) www.linguee.com/?chooseDomain=1

About Linguee Linguee auf Deutsch Login Feedback Help

£3 facebook
£ twittor
google +1
L
English-German Dictionary.
Search 1,000,000,000 translations.
BE English «» B Spanish n 8608
English «» ™ German

BS English - ™A German
M8 German -» BBl English

English «» [l Portuguese @ languages

BE English «» B Spanish
B8 English «» Bl French
BH English «» Il Italian

B8 English «» mm Russian
B English «» (@] Japanese

X_los médicos en formacic

B8 English «» &2 Spanish

v Dictionary Spanish-English
mdédicos p/ doctors physicians -3
en forma in shape fit
‘ormacion training education knowledge .3
[ 25 ]
v External sources (not reviewed)

[...] médico de profesion, considero
Inaceptable la excesiva carga horana
propuesta en este informe para s médicos en
formacén G* ourcpar.ouropa. ou

Quisiera hablar especizimente de ks médicos
en formacion G+ guropav!. eopa. eu

Esta es una nueva directiva, naturalmente, y

me complace que se haya hecho extensiva a
los trabajadores en el mar, los pescadores y

los médicos en formacion

[...) que se espera que los Estados miembros
cumplan ios requisitos de esta cirectiva en lo
relativo a los médicos en formacion.

4 Davl.ewopa. eu

[...] 12 ordenacion cel tiempo de trabajo, en

- r o

[ www.linguee.com/english-spanish/search?query=los+m... §x 5.7
AboutLinguee Linguee en espafiol Login  Feedback  Help

n 5616
ingucc los médicos en formacion

[...] as a doctor by profession, | think that the
excessive working hours that it proposes for
junior doclors are unacceplable.

G* ewropar

| would like to talk specifically about junior
goctors G* owropari eur

This is the new directive, of course, and | am

pleasad that it has been extended 0 offshore

workers, fishermen and dociors in training
E‘w,',,;| euUroPa ¢

[-..] within which Member States will be
expected 10 comply with the requirements of
this directive in relation to junior doctors.

e T ————

[...] process conceming the organisation of

[} . i L .



Existing search tools

“ **TradoolT - Concordanc i«

) Okidoo Inc. [CA] https://www.tradooit.com

Tradooit

£ Okidoo Inc. [CA] https://www.tradooit.com/info.php?q=los... 5.7

traooil

Concordancier bilingue

)

amgas B QY Francais B 424853 414 Mats

Mémolre
= Importer/Aligner vos fichiers

s Exporter vos bitextes
s Prétraduction

» Compagnon de Word nouveau

Essayez-le : essential skils

Termidoo
s Consulter votre termino

s Créer une nouvelle fichy

Traductions groupées

les médecins en formation
[46)

Ia formation des jeunes
médecins [2)

des docteurs en formation
12)

de personnel [1]
répondu [1]

aux médecins en formation
)

au[1]
médecins en formation en
formation (1)

1001 formes

los médicos en formacion
[54]

los emédicos en formacion
)

Sources

EUROPARL [45)
EUBOOKSHOR [7]

trm {Ios médicos en formacién

W TradoolT vous suggére : les médecins e

Espagnol

esta directiva al cabo de un
plazo de 4 afos.
Source : Parlement Europden |

Estas partes de la directiva
pueden ser objeto de
excepcion, pero Gnicamente a
través del acuerdo colectivo,
por lo que estos elementos
serdn apicables a los
médicos en formacién.

Sourca : Parlement Europden |

Voir ja bitexte |

Aunque raconozco, como han
hecho otros, que los médicos
en formacién no constituyen el
Onico grupo afectaco, este
aspecto ha resultado ser el
mas dificil,

Francgais

Naturellement, le Pariement a
présenté ses propres
propositions afin de soutenir le
droit des médecins en
formation d'étre couverts par
cette directive aprés une
période de 4 ans.

Source : Pu'amnt] Européen |
Voir le bitexie
R

Ces parties de la directive
peuvent bien s0r faire I'objet de
dérogations mais seulement
par le biais de conventions
collectives, ces éléments
s'apphiqueront ainsi aux
médecins en formation.
Source : Parlement Européen [

Yol je bitexte )
oo

Tout en reconnaissant, comme
d'autres, que les médecins en
formation ne sont pas le seul
groupe concemé, cat aspect
s'est révélé atre e plus difficile.




Existing search tools
Glosbe

Glosbe - the multilingual
online dictionary

German «

B English ~
ca

ca de en es de en es

We provide free dictionaries for almost every existing language and
translation memory with 1 013 284 995 sentences included.

Almost every live language.
Huge dictionary database.
Millions of examples.

Unigue phrases and expressions.

If your language is not listed in select boxes try all dictionaries link.

" 2’ los médicos en formacit: -

& https://glosbe.com/es/fr/"los%20médicos%20en%20fo... § 7

add example

La parte mas polémica de la directiva La partie la plus contestée de la .
tenia que ser aquélla relativa a directive était liée aux médecins

los médicos en formacién, que se verian en formation qui profiteraient de
beneficiados por esta nueva ley. ce texte.

Seguimos apoyando un mejor acuerdo Nous soutiendrons un meilleur .
para los médicos en formacion, seguiremos  accord en faveur des médecins
presionando a nuestro Gobiermno para que en formation ; nous continuerons
lo proporcione, pero una directiva del a faire pression sur notre
Parlamento Europeo no es ciertamente el gouvernement pour qu'il y
modo acertado de garantizario. pourvoie, mais il est clair qu'une

directive du Parlement européen

ne constitue pas le meilleur

moyen de |'obtenir.

La British Medical Association afirmaba  L'association médicale .
que el 15% de los médicos en formacién britannique a déclaré que 15 %
abandona la profesion por motivos de des médecins en formation
estrés, exceso de trabajo y jornadas abandonnaient la profession en
interminables. raison du stress, du surmenage et

de la durée du temps de travail.

Como podemos ver,

los médicos en formacién Se verdn
reaimente muy beneficiados por la
ampliacién de la directiva.

On constate que les médecins en
formation retireront, en fait, un
grand avantage de la directive.

Ese serd el periodo normal en el que se Cela sera la période normale dont .
espera que los Estados miembros disposeront les Etats membres
cumplan los requisitos de esta directiva pour se conformer aux exigences
en 0 relativo a los médicos en formacién. de la directive concemant les
médecins en formation.




Existing search tools
TAUS Data

Mo =

& [ https://www.tausdata.org/index.php/data o7

HIITAUS -

DATA Human Language Project

HOME ABOUT US MEMBERSHIP TECHNOLOGY DATA

LANGUAGE DATA
Total number of language pairs in repository: 2214 | Total number of words in repository: 59,551,108,437
English (Canada) > French (France) Available words (?) : 6,854
Include Matrix TM Results (?) Direct TM words (?): 0
Industry: Any... Matrix TM words (?) : 6,854

You need credits to download TMs. To get
credits, you can:

= Upload TMs
= Buy credits




Existing search tools
Bwananet

Seleccid feta:

Llengua dels documents: Catala
Documents paral-lels: Castelld - Anglés

Documents seleccionats: Tot el corpus

quantitat de documents: 107

Nombre de paraules: 1580569
a) Informacio especifica sobre la concordanca

Unitats <> Unitat #1 Unitat #2 Unitat #3 Unitat #4
- Formes
- Lemes
- Categories [T [T [T [T
Repeticié 8-S 8- M- 8-S
Negacio
Lno
Ordenat per
Ordre alfabétic per: Formes ) Lemes

b) Altres informacions necessaries

Context . Complet Parcial +/- 5 (unitats a dreta i esquerra)
Presentacid de la concordanca L/Formes Lemes Categories

Informacié addicional Estatus del document  Subdomini  Tipus de document
Quantitat de resultats primers resultats

Restriccions en llengles d'arribada

Buscar Cancel-lar la seleccié Ajuda

Afegir mes columnes

Unitat #5

</>



Existing search tools
bilingwis

-« bilingwis: finding transia!

& https//pub.cl.uzh.ch/projects/bilingwis/index.php?lang=en 5.7

‘v bilingwis: finding transia!

search about language:
page Dbilingvis DE EN

e Dilingvis

finding translations in bilingual context

help

Universitat
Ziirich™

languagepar | DE<>FR ¢

COrpus )

SAC year books 1957-2013 & a 6 o 8 A O O
search Jirection
DE > DE+FR ¢

searchby | lemma < search

sort resuls by
frequency s
case-sengitve search

blinga s we 972

© Universty of Zurch

insstute of Computatonal Linguistcs
Bat Wocare 11,082014

page Dbilingwis

1957 Links von ihr (m Sinne des
S. Walcher: Anstieges) ist der stelle Fels
Bergfahrten im gut gegliedert.
Ziertal
Ornig: DE
den Anstieg zum
Frankbachjoch kannten wir,
und das Wetter war schén.

Der Anstieg 2zu unseren
versteckien Sécken war nicht

gerade angenehm, konnte
aber die Freude Uber die

gelungene Giga-
litziberschreitung nicht triben.

— 30 hits

search about language:

DE EN | NP

A sa gauche (dans le sens de
la montée) le rocher raide offre
une excellente varappe.

Nous n'avons pas de raison de
nous hater, puisque nous
connaissons la montée du Col
de Frankbach et que le temps
reste beau.

La montée vers le dépdt de
NOS Sacs mangue de charme.

ascension .
' @ Search for ‘ascension’

Wir mussten dabei die
Erfahrung machen, dass der
1057 letzte Teil des Anstieges, der
Ubergang vom  Vor-zum

Nous y faisons la découverte
que la demiére partie de I
ascension, exactement la
traversée de l'avant-sommet
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Data Preparation
Language-wise

Extraction of parallel texts in English, French, German, ltalian and
Spanish from the Corrected & Structured Europarl Corpus
(CoStEP)

Tokenization and tagging with the TreeTagger (adapted)

 Mapping of the particular tagsets to universal part-of-speech
tags (12 different tags)

Rule-based sentence segmentation



Data Preparation
Alignments

Bilingual sentence segment alignment with hunalign tor each
language pair

 Based on lemmas identified by the Treelagger

Bilingual word alignment with Giza++ for each language pair and
both directions

 Based on sequences of content words (i.e. those being tagged
as either NOUN, VERB, ADJ or ADV



Data Preparation
Features/Challenges

Fully automated (large amounts of data)

All steps show certain error rates

.. which accumulate

No multiparallel sentence and word alignment

"o @
.

(2)

‘_\l/o




Data Preparation
Statistics — Tokens, Words and Lemmas

Texts 733'260

Segments 8'471'061
Tokens 219'523'637

Words 792'242

Lemmas 214'585




Data Preparation
Statistics — Lemma distribution

Lemmas 214'585
English

French

German

Italian

Spanish




Data Preparation
Statistics — Content word distribution

110'425'468 NOUN

English 10'396'359 7'100'017 3'182'057 2'267'892
French 10'507'497 6'427'094 3'166'465 2'598'792
German 9'108'400 5'691'497 3'427'933 2'167'203

Italian 10'431'079 6'266'542 4'013'653 2'176'171

Spanish 10'211'886 6'435'966 3'338'786 1510179
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Using multilingwis
Workflow

User input gets lemmatized, function words are removed
Sequence of lemmas is searched in a database

e A maximum amount of 3 non-content words between the search
lemmas Is allowed

For each hit, the aligned words are searched for and a frequency
distribution of translation variants is calculated thereupon

The overall best (=shortest) example is shown

Every translation variant can again be queried for with a single click



Using multilingwis
Workflo

e
S, | | ‘
LA - -~ _| j& voudrais parler Search :
[ search phrase | N

e e e e e e e N
* : == German x ==English x HHltalian x = Spanish &
ranked list of '
Iem?nazg jegces | meinen |2} refer [E5) riferire [G3) referir [EL8
|
g I mdgen sprechen talk volere parlare querer hablar
default: best one* : sprechen want talk 22 parlare 17 hablar 27
| beziehen 21 namely 15 intendere parlare 8 gustar hablar 17
,{ lemma sequence ] G | | |
/ I namlich @ would like talk 15 valere dire 8 guerer referir 13

/ * N e e e e e e e e e e e e e e e e e e e e e e e -
/ |

/ > list of matches

* depends on

e — L ——_ - :
( | COl’reSpondlng | B I Iy ajuste deux sources d'inquiétude dont je aujourd’hui.
! —» aligned words in all I
| ne ,l a g ed o dS a | = |ch mdchte heute auf lediglich zwei Anliegen eingehen .
S — = = available languages /

- / =k There are just two concerns | would like to raise today.

A depends on ¢

/ B B Oggi vorrei solo esprimere un paio di preoccupazioni.
translation pattern | 7
3 no — Me preocupan dos cuestiones y me gustaria hablar de ellas.
statistics | ¢ e mmmmmm e
/ best one shown
default: no filter (v’ /

[ fiter selection . —s| Selection specific | -
J

example ranking




Using multilingwis
Restricting the search space

- ==

# | # violazione diritto uomo 101
-

~

S5 @ violation human right EET)
= M 1/23 LI Q

MR Was Athiopien betrifft, so finde ich seit zwei Jahren kein

Genor, wenn es um [TV P gent.

B For two years, people have been knocking on my door
about the violation of human rights.

B § Depuis deux ans, on s'adresse & mol pour des
questions de wviolation des droits de I' homme .

# § Da due anni mi vengono comunicate violazioni dei
diritti dell’ vomo .

L. S

§ 1 & violation droit homme [l




Using multilingwis
Behind the scenes

Lemmatization and language identitication via finite state
transducer trained on the data available (word, lemmas, part-of-
speech tags, frequencies)

 Mapping of wrong cases, character variants, ...

Relational database searches for occurrences of a given lemma
sequence, intersects the result with the word alignments stored
and aggregates the translation variants

The user interface shows the results of both steps and allows the
user to restrict the alignment search space by selecting one or
more translation variants






Limitations / Future Work

Data preparation

 Lemma-based word alignment could be improved by harmonizing
Lemmas across languages (e.g. removing gender suffix in German)

User interface

« Add part-of-speech filtering (“el cotejo_N de ...")

e (Option to choose the 2nd, 3rd, ... best lemmatization
Export of the query results

User testing / feedback



Conclusions



Conclusions

o Efficient search tool for multiparallel corpora that supports
e searches for multi-word units in
e any available language

o Simple user interface for
e ad-hoc searches ana

e exploration of translation variants




multilingw/s europer! edition 1.0 [enesdefrit]

have question

m German 14 x =

" haben Frage 3

" Frage m

> <]l have | questions I g1

Questions?

peFrench s x =

* avoir question [}

) question

~) poser question

~| avoir question poser 12

™™ Ich mochte Ihnen einige Fragen stellen.

B B J' ai une question pour vous.

B B Avrei delle domande da porvi.

—— Tengo preguntas que hacerles.

pultalian s

" avere domanda {5}

'domanda 15

" interrogazione | 12

Ivolere domanda 11

I desiderare domanda 8

13/149

"

Help

Search

== Spanish 1 x iz

7 tener pregunta [}
) pregunta |27
) querer pregunta 16







