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Introduction
| | TheProject ]

CLuBS

Cross-Lingual Bibliographic Search
Cross/multi-lingual search in DE, EN, ES and FR

A retrieval platform —PubPsych— is already online. We want

to improve existing translations and add new ones, improve
retrieval components with the latest advances in the area.




Introduction
. Motivation of the CLuBS project

m academic discourse happens in several languages

m language barrier = researchers might not understand or
even find relevant articles

m basing research solely on results published in dominant
languages such as English bears the risk of drawing
conclusions on sub-populations [3]



Introduction
. Goals of the CLuBS project

m aims to improve multilingual access to academic
bibliographic information

m develops, implements & evaluates different approaches to
enable Cross-lingual Information Retrieval (CLIR)

m prototypical domain: psychology with PubPsych search
engine (https://pubpsych.eu)



Introduction
. PubPsych —https://pubpsych.eu
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Introduction
| | PubPsych

m database of psychological literature, treatments, test and
research data

m aggregates bibliographic metadata from nine databases
produced by several international partners, e.g.
MEDLINE, PSYNDEX and NORART

m metadata mainly in English, German, French and Spanish

m very uneven distribution due to different indexing
practices

m 20% of all content has no English metadata; 5% of
content retrievable with Spanish

m = results on a topic vary depending on query language



Introduction

. A typical document in PubPsych

Datenquell

DFK 0272643
Titel Psy
2um Aufbau von Selbstwertgefuh|
Person(en) Potreck-Rose, Friederike; Jacab, Gitta
Quelle SHtgar: Kett-Cotty 2013 (8, . u. akuals. AU ) 245 S, EUR 26,95 [Leben lenen .
163], ISBN: 978-3-608:
Jahr 2013
Sprache German
Abstract m Aufbau von werden vermittelt. Im
Theorietel wird das Grundiagenwisean zusammengafaset und dle vorhandene Lteratur zum
Thema Selbstwert wird auf inren Nutzen fur die psychotherapeutische Arbeit hin betrachtet. Im
Praxistell werden methodisch aufeinander aufbauende Interventionen zur Stelgerung des
Selbstwertgefihls vorgestellt. Das zugrunde liegende therapeutische Konzept definiert den
prozsss der Selbstzuwendung als entscheldenden Schit U die Entwlckiung und Ferderung
Die konkreten
ugamt durch eine umhngrnlchc Sammiung von Ubungen fiir Patienten. - Inhalt: (A) Theorie
(1) Zum Stellenwert von Selbstwert, Selbstvertrauen und Selbstakzeptanz in der
ndlagen Korrelate des
Quellen des Dynamik des (3) Die vier Sulen des
; soziale Kompetenz; soziales Netz). - (8)
Praxis. (4) Stufen der Selbstzuwendung: Sensibilisierung des Ichs (Achtsam sein; sich selbst
Kebevall begegnen; fr sch sorgen). (5) Sehrite zur Selbstakzeptanz: Difterenzierung des
(sle 6) Wege
BBedeutung v
ind Seoationtralle fur den Selbstwert; Gvuﬂdprmzwpmn der Salbstveranderun; mit Zieen
arbeiten). (7) Risiken - (8) 2um Aufbau des
hen - Das Buch wurde fir die achte
Aufiage enwetert und aktualsirs
Techniken - Selbstrequiation -
Selbsthiltevermégen - Selbstkonzent
che Self Esteem - Self Confidence - Techniques - Self Requlation - Self Care
Schiagwdrter  Skills - Self Concept
3310 und ¢ he Beratung
3120 und
Englische 3310 & Counseling
3120 personality Traits & Processes
Segment  PSYNDEX Therapy - PSYNDEX Lit
Methode 1130 intervention method description
Dokumenttyp Authored Book
Medientyp Print
Key Phrase promotion of self-esteem & self-acceptance, theoretical foundations & psychotherapeutic

interventions
PSYNDEX © ZPID




Introduction
. Approaches to Cross-lingual Search

Query translation
Content translation

English as a pivot language



Introduction

. Query Translation

English Query

/

Query

French Query

?

Spanish Query

i
/

German Query

. .- Y

m translation of queries

Publication database



Introduction

. Content Translation

Spanish data

‘ Query ‘

Spanish data

English data g

French data

¢ ,L/nglish data

B French data

German data

German data

English data

Sy
~a '4/
< 0 y

Spanish data

French data

LR AN

English data

EGerman data

| Spanish data g

German data

Publication database

French data

m a translation of content (metadata in this

case)



Introduction
. English as a Pivot

‘ ' French data

. '<—| English data EE Spanish data
. I German data

Query HEnglish query I—)

Publication database

m a translation of content and query into English



Introduction
. Methods employed

Statistical Machine Translation
Neural Machine Translation

Vocabulary Mapping



Queries in PubPsych
|| Contepts

Queries in PubPsych
m Queries & Languages
m Keyword & Query Translation
m MeSH-based Quad-lexicon
m Application to Query Translation



Queries in PubPsych
|| Querylanguages

percentage

- 6#6‘..

de en none ambi es fr mixed unclear other
language



Queries in PubPsych
. Query types and distribution in different domains
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Queries in PubPsych
| | Appoach

m 88.4% of queries in PubPsych are informational:
mapping approach

m Obtention of quadrilingual lexicons
m Avoid direct language detection

m In-domain but also out-of-domain lexicons
m Seed for query translation

m Seed of the seed: MeSH (Medical Subject Headings)



Queries in PubPsych
|| Muttilingual MeSH

<concept id="M0000020">

<term id="T000045" lang="eng" preferred="true">

<string>Abomasum</string>

<permutation>Abomasums</permutation>

</term>

<term id="spa0000603" lang="spa"
<string>Abomaso</string>

</term>

<term id="spa0049997" lang="spa"
<string>Cuajar</string>

</term>

<term id="ger0000018" lang="ger"
<string>Labmagen</string>

</term>

<term id="fre0063293" lang="fre"
<string>Abomasum</string>

</term>

<term id="fre0000018" lang="fre"
<string>Caillette</string>

</term>

</concept>

preferred="true">

preferred="false">

preferred="true">

preferred="true">

preferred="false">



Queries in PubPsych
|| lexconextraction

(key, value) list per language L1 with preferred, non-preferred, and
permutations describing a concept mapped to only the preferred
term in the other languages L2, L3 and L4.



Queries in PubPsych
|| lexconextraction

(key, value) list per language L1 with preferred, non-preferred, and
permutations describing a concept mapped to only the preferred
term in the other languages L2, L3 and L4.

mesh.dekey.txt:
Labmagen| | |en: Abomasum| | | es:Abomaso| | | fr: Abomasum| | | ID:M0000020

mesh.enkey.txt:
Abomasum| | |es: Abomaso| | |de:Labmagen| | | fr:Abomasum| | | ID:MO000020
Abomasums| | |es:Abomaso| | |de:Labmagen| | | fr:Abomasum| | | ID:M0000020

mesh.eskey.txt:
Abomaso| | |en:Abomasum| | |de:Labmagen| | | fr:Abomasum| | | ID:MO000020
Cuajar||len:Abomasum| | |de:Labmagen| | |fr:Abomasum| | | ID:M0000020

mesh.frkey.txt:
Abomasum| | |en: Abomasum| | |es:Abomaso| | |de:Labmagen| | | ID:M0000020
Caillettel| |en:Abomasum| | |es:Abomaso| | |de:Labmagen| | | ID:M0000020



Queries in PubPsych
. Is this good enough? As always: Accuracy vs. Recall

<concept id="M0025843">
<term id="T050794" lang="eng" preferred="true">
<string>Negotiating</string>
</term>
<term id="T050795" lang="eng" preferred="false">
<string>Negotiation</string>
<permutation>Negotiations</permutation>
</term>
<term id="T366631" lang="eng" preferred="false">
<string>Mediation</string>
</term>
<term id="spa0016382" lang="spa" preferred="true">
<string>Negociacién</string>
</term>
<term id="ger0016234" lang="ger" preferred="true">
<string>Verhandeln</string>
</term>
</concept>

mesh.enkey.txt:
Mediation| | |de:Verhandeln| | |es:Negociacién| | |fr:Négociation



Queries in PubPsych
| owBet:

Recall

m Retrieve as many related documents as possible

m Enlarge the lexicon with related and out-of-domain
multilingual sources
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Queries in PubPsych
| | Multilingual Wikipedia

W
E)

#
wa

VIQUIPEDIA

Lienciclopédia Niure

Portada
Article a 'atzar
Articles de qualitat

Comunitat
Portal viquipedista
Canvis recents
Lataverna
Contacte

Xat

Donatius

Ajuda

En altres idiomes &
Bosrisch

Deutsch

English

Espaol

Francais

taliano.
Nederlands
Pyccruin
Imprimeixfexporta
Crear un libre
Baixa com a PDF

Versi6 per a
impressora

Pagina | Discussio Mostra Modifica Mostra I'historial = Més v

Entries

ciada Discussio per aquest IP Contribucions Crea un compte Iniciala sessio

Q

a2 Viquipé:

Complex d'Edip

En la teoria psicoanalitica, el complex d'Edip planteja la idea que, durant I'etapa ge!
que t lloc dels 3 als 6 anys, aquest comenga a sentir atraccié sexual envers el proge!

al del desenvolupament del nen (una de les etapes psicosexuals),
or del sexe oposat. El nen se sent atret per la mare i comenca a
odiar el pare, ja que aquest té la mare. Aleshores es desenvolupa un sentiment de culpa, ja que el nen sap que no esta bé odiar el pare. Aquest conflicte es

resol mitjancant la identificacié, en qué el nen adopta caracteristiques del pare. El concepte va ser desenvolupat per Sigmund Freud, basant-se en la figura
mitologica d'Edip. Freud I'anomena un complex huma universal (filogen&tic), i la causa de bona part de la culpa inconscient. Postula que existeixen diferents
formes d'enfrontar-se al complex: en el cas dels nois, a través del complex de castraci i en el de les noies en I'enveja del penis. Un complex mal resolt,

segons Freud, condueix a la neurosi, pedofilia 0 homosexualitat. Tot aixb no es pot detectar molt facilment perd es nota amb el pas del temps.

Toti que molts cops s'utilitza el nom de "complex d'Edip” indistintament per a ambdés sexes també es pot anomenar complex d'Electra l'etapa de
desenvolupament psicosexual corresponent per a la nena per a distingir-la de la del nen,

Critica [modifica ]

Aquesta doctrina psicoanalitica segueix sent controvertida avui en dia, i ha estat criticada o revisada per altres autors com Otto Rank, Carl Jung, Melanie

Klein, Wilfred Bion, Jacques Lacan o Hans Keller, i ha estat especialment figura de polémica en el feminisme.

Els autors Gilles Deleuze i Félix Guattari realitzen una critica del Complex d'Edip com a estructura autoritaria a la seva obra en dos volums Capitalisme i
q énia, en la qual la teoria de I' alisi

W <88 Aixo és un esborrany sobre psicologia. Amplieu-lo! (citant fes fonts)

Categories : Psicoanalisi | Home

La pagina va ser modificada per darrera vegada el 17 oct 2017 a les 10:38

El text esta disponible sota Ia Llicencia de Creative Commons Reconeixement | Compartir.Igual; es poden aplicar termes.addicionals. Vegeu les Condicions d's. Wikipedia® (Viquipedia ™) és una
marca registrada de Wikimedia Foundation, Inc



WIKIDATA

Main pag
Community portal
Project chat

Create a new Item
Create a new Lexeme
Recent char

ges
Random item
Query service

Print/export
Create a book

Download as PDF
Printable version

Tools:
What links here
Related changes
Special pages
Permanent link
Page information
Concept URI
Cite this page

Item

Oedipus complex (0131246

concept of psychoanalytic theory; a childs unconscious sexual desire for the opposite-sex parent and hatred for the same 4* edit

parent

~ In more languages Comaure

Language Label

English Oedipus complex
German Gdipuskonflikt
French complexe d'Edipe
Bavarian Edipuskomplex
Arabic

Assamese 2o T
Asturian complexu d'Edipu
Azerbaijani Edip kompleksi
Bulgarian EAWnos komrnekc
Bangla oo wo
Bosnian Edipov kompleks
Catalan complex d'Edip

Queries in PubPsych
| | Multilingual Wikidata Entries

gl saie

Description
concept of psychoanalytic theory; a child's
unconscious sexual desire for the
opposite-sex parent and hatred for the
same-sex parent

Konzept der Psychoanalyse

concept central de la psychanalyse

2499 ugakaw obiul pygin

Read

Also known as.

Oedipus Complex
parentcest

Gdipus-komplex
Odipal

Gdipale Phase
Odipuskomplex

Complexe d"OEdipe
Complexe d'Oedipe
Complexe d'Edipe
LE COMPLEXE D'OEDIPE
Complexe cedipien

Gdipuskonflikt
Odipuskomplex

View history |Se3

Wikipedia (64 entries) g edit
ar | sl oxas

ast| Complexu d'Edipu
as| e s

az | Edip kompleksi
Edipuskomplex

bg | EAUNOB Komnneke
bn | 3o s

bs | Edipov kompleks
ca Complex d'Edip

cs_ Oidipovsky komplex
adipuskompleks
Gdipuskonfiikt
Kompleksé Edipi

2288

OwInGoEL0 obpmAeya

&

Oedipus complex
Edipa konflikto
Complejo de Edipo

238

Oidipuse kompleks

c

Edipo konplexu

fa | sl oais

=

Oidipuskompleksi
Complexe d'Gdipe

Coimpléasc Eideapiis

Complexo de Edipo
il el

3 e

oI9TR Y200

SR R

Edipov kompleks

2

Gdipusz-komplexus



Queries in PubPsych
. Multilingual Wikipedia Entries I/

Wikipedia (key, value) dictionaries:

wp.dekey.txt:
Wahrnehmung| | |en:Perception| | |es:Percepciénl| | |fr:Perception
Echoisches Geddchtnis|||en:Echoic memory|||es:Memoria ecoical||fr:Mémoire auditive

wp.enkey.txt:
Perception| | |es:Percepciénl| | |de:Wahrnehmung| | | fr:Perception
Echoic memory| | |es:Memoria ecoical||de:Echoisches Ged&chtnis|||fr:Mémoire auditive

wp.eskey.txt:
Percepcién| | len:Perception| | |de:Wahrnehmung]| | | fr:Perception
Memoria ecoical||en:Echoic memoryl||de:Echoisches Ged&dchtnis|||fr:Mémoire auditive

wp.frkey.txt:
Perception| | |len:Perception| | |es:Percepcién| | |de:Wahrnehmung
Mémoire auditivel|l|en:Echoic memoryl||es:Memoria ecoical||de:Echoisches Ged&chtnis



Queries in PubPsych
. Multilingual Wikipedia Entries I/

Quad-lingual in-domain titles from aligned articles in the
psychology and health domains
81,369 entries (union among languages)

Aligned category names
38,038 entries

Wikidata aligned entries
5,576,686 entries



Queries in PubPsych
. Apertium Dictionaries & Post-edited Translations

Apertium dictionaries
m We use three bilingual dictionaries (en-de, en-es, es-fr)

m Extraction of a quadrilingual dictionary with the
overlapping entries

Post-edited automatic translations

m We use Deepl to translate a set of tokens within our
controlled terms not covered by the previous resources

m Post-edited with the help of the APA thesaurus...
...Wikipedia & Google



Queries in PubPsych

. Extended Quad-Lexicon

Number of key entries per language, quadlingual components

German English French Spanish
MeSH 70,694 175,004 96,333 66,328
WPtitles (h+ph.) 81,369
WPcategories 38,038
Wikidata 5,576,686S
Apertium 7,792 5,935 6,020 5,846
Manual 4,262 4,142 4,047 4,081




Queries in PubPsych
. Extended Quad-Lexicon

Number of key entries per language, quadlingual components

German English French Spanish

MeSH 70,694 175,004 96,333 66,328
WPtitles (h+ph.) 81,369

WPcategories 38,038

Wikidata 5,576,686S

Apertium 7,792 5,935 6,020 5,846
Manual 4,262 4,142 4,047 4,081
50: MeSH 70,694 175,004 96,333 66,328
S1: QuadlLex 202,128 304,277 225,607 195,937

52: QuadLex 5,778,814 5,880,963 5,802,293 5,772,623




Queries in PubPsych
. Coverage on Controlled Terms (English)

Full descriptors, classes

Source translated (%)
50 ACCNO 344,453 (30.4%)
S0 DFK 544,275 (33.3%)
S0 NORART 5,630 (24.6%)
S0 PDID 197 (43.9%)

50 PMID 2,987,945 (86.9%)




Queries in PubPsych
. Coverage on Controlled Terms (English)

Full descriptors, classes Tokens

Source translated (%) translated (%)
50 ACCNO 344,453 (30.4%) 1,325,648 (70.9%)
S0 DFK 544,275 (33.3%) 2,043,618 (77.2%)
50 NORART 5,630 (24.6%) 34,048 (86.9%)
S0 PDID 197 (43.9%) 623 (80.5%)
S0 PMID 2,987,945 (86.9%) 5,007,120 (97.1%)




Queries in PubPsych
. Coverage on Controlled Terms (English)

Full descriptors, classes

Tokens

Source translated (%) translated (%)
50 ACCNO 344,453 (30.4%) 1,325,648 (70.9%)
52 ACCNO 598,348 (52.9%) 1,867,350 (99.8%)
S0 DFK 544,275 (33.3%) 2,043,618 (77.2%)
52 DFK 917,681 (56.1%) 2,645,782 (99.9%)
50 NORART 5,630 (24.6%) 34,048 (86.9%)
52 NORART 7,263 (31.8%) 30,167 (100.0%)
S0 PDID 197 (43.9%) 623 (80.5%)
S2PDID 287 (63.9%) 774 (100.0%)
S0 PMID 2,087,945 (86.9%) 5,007,120 (97.1%)
52 PMID 3,096,000 (90.0%) 5,160,435 (100.0%)




Queries in PubPsych
| Comments

m Using the quadrilingual lexicon to translate an entry does
not assure a correct translation:

m Noise (remember mediation!)

m The concatenation of word translations does not need to
correspond to the term translation



Queries in PubPsych
| Comments

m Using the quadrilingual lexicon to translate an entry does
not assure a correct translation:

m Noise (remember mediation!)

m The concatenation of word translations does not need to
correspond to the term translation

Let’s see more analyses when applied to
query translation!



Queries in PubPsych
|| Contents

Queries in PubPsych

m Application to Query Translation



Queries in PubPsych
. Application to Query Translation

On-line translation of the queries using the
language-independent version of the quadrilingual lexicon

m Contrary to CT translation, we do not know the language
of a query



Queries in PubPsych
. Application to Query Translation

On-line translation of the queries using the
language-independent version of the quadrilingual lexicon

m Contrary to CT translation, we do not know the language
of a query

Duplicates (multiplicates!) among languages do exist.
Priorities:

query language frenquency: de—en—es— fr

lexicon domainess: MeSH—Rest



Query Translation
. Application to Query Translation

i A ey W b7/ |
Action Potentials AU:Miller Y:2012 Ti:Conceptior [ONEted

== A N _SIe Iy _J

%

INPUT: Parsed term
action potentials

Extract entry
action potentials ||| es:potenciales de
accion ||| de:aktionspotentiale |||
fr:potentiels d’action

OUTPUT: Quad-term

no

Split by tokens



Query Translation

. Application to Query Translation
. i A ey W b7/ |
W AU:Miller Y:2012 Ti:Conceptior (O REIal
== T\ P8 NN Iy

Extract entry
action potentials ||| es:potenciales de
accion ||| de:aktionspotentiale |||
fr:potentiels d’action

OUTPUT: Quad-term

Recompose full entry

| Copy token (ouTPUT: Quad-term )




Query Translation
| | Coverage . .

m Analysis of 2 milion system logs (queries)

Terms Tokens

Source trad (%) untrad (%) trad (%) untrad (%)

MeSH 167,152 (7.7%) 2,010,469 (92.3%) 2,225,508 (64.2%) 1,240,800 (35.8%)
Quadlex  324,033(14.9%) 1,853,588 (85.1%) 2,945,959 (85.0%) 520,439 (15.0%)

m 85% of tokens are translated



Query Translation
|| Comments

m Using the quadrilingual lexicon to translate an entry does
not assure a correct translation:

m Noise

m The concatenation of word translations does not need to
correspond to the term translation

m Copying the source word into the output does not
necessarily correspond to a wrong translation
(e.g. named entities)



Query Translation

. Human Evaluation, Adequacy

Annotations Category description Example

de, en, fr, es, other  unique language " Brain”

mixed at least two languages "schreiben older adults”
ambi identical in at least two languages " Psychologie”

none not a specific language (e.g. ISSN) "1869-7712"

unclear query language and content unclear  "ey Lim”

m 500 queries (100/language + none)



Query Translation

. Human Evaluation, Adequacy

Annotations Category description Example

de, en, fr, es, other  unique language " Brain”

mixed at least two languages "schreiben older adults”
ambi identical in at least two languages " Psychologie”

none not a specific language (e.g. ISSN) "1869-7712"

unclear query language and content unclear  "ey Lim”

500 queries (100/language + none)
3 raters
3-point scale [0, 1, 2]

Adequacy: 1.4



Query Translation

. Automatic Evaluation, Accuracy

Annotations Category description Example

de, en, fr, es, other  unique language " Brain”

mixed at least two languages "schreiben older adults”
ambi identical in at least two languages " Psychologie”

none not a specific language (e.g. ISSN) "1869-7712"

unclear query language and content unclear  "ey Lim”

m 500 queries (100/language)



Query Translation

. Automatic Evaluation, Accuracy

Annotations Category description Example

de, en, fr, es, other  unique language " Brain”

mixed at least two languages "schreiben older adults”
ambi identical in at least two languages " Psychologie”

none not a specific language (e.g. ISSN) "1869-7712"

unclear query language and content unclear  "ey Lim”

m 500 queries (100/language)
m Manual translation of this test set

m Automatic MT-like evaluation with BLEU



Query Translation
. Automatic Evaluation, " Accuracy”

Evaluation of query translation quality on the previous test set
according to BLEU

m BLEU is the de facto MT evaluation metric

m BLEU averages n-gram matches between translation and
gold standard

m BLEU-1 similar to accuracy at token level
(but BoW in the full query)

m BLEU-2, BLEU-3... similar to accuracy for longer strings



Query Translation
. Query Translation Evaluation

BLEU scores for different lexicons, average of the 5 languages
and without considering stopwords:

Lexicon BLEU BLEU-1 BLEU-2 BLEU-3 BLEU-4
MeSH 5.34 40.10 20.18 7.64 2.96
QuadLex4 13.30 54.58 31.78 14.46 5.90
MeSH+QuadLex4  17.74 58.44 36.42 16.78 7.62
Wikidata 2.47 39.84 21.08 10.96 0.88

MeSH+QuadLex5 18.75 59.82 37.76 18.96 8.78

m Accuracy? Synonymy, ambiguity...



Query Translation
. Query Translation Evaluation

BLEU scores for different lexicons, average of the 5 languages
and without considering stopwords:

Lexicon BLEU BLEU-1 BLEU-2 BLEU-3 BLEU-4
MeSH 5.34 40.10 20.18 7.64 2.96
QuadLex4 13.30 54.58 31.78 14.46 5.90
MeSH+QuadlLex4 17.74 58.44 36.42 16.78 7.62
Wikidata 2.47 39.84 21.08 10.96 0.88
MeSH+QuadLex5 18.75 59.82 37.76 18.96 8.78
Google 10.16 56.66 26.10 10.82 3.32

DeepL 13.52 53.58 26.64 14.64 5.74




Query Translation
B oo

PUbPSych "Allwrexre mentale” [Q suere
SR

Parsed query: +(annorexie mentale)

String components of query: annorexie mentale



Query Translation
B oo

PUbPSych "Alnorexre mentale” Q uchal]
L

Parsed query: +(annorexie mentale)
String components of query: annorexie mentale

Translations:
en::anorexia nervosa de::anorexia nervosa
es::anorexia nerviosa



Query Translation
B oo

PUbPSYCh AA”A‘HTJTIe merjx.a\e m

Parsed query: +(+(annorexie) +(mentale))

String components of query: annorexie, mentale



Query Translation
B oo

PubPSYCh An;:f](jxle merjx.a\e i m

Parsed query: +(+(annorexie) +(mentale))
String components of query: annorexie, mentale

Translations:
en::anorexia de::anorexia es::anorexia
en::mental de::mental es::mental



Query Translation

. Other Experiments

What we have seen:
Rules and lexicons to translate queries

But... can we use distributional semantics?
(Gareth Jones talk)

m Multilingual BPEed embeddings
m Easily obtained in multilingual NMT systems

m Simultaneous translation and query expansion

Cool research!!



Query Translation
. Other Experiments

What we have seen:
Rules and lexicons to translate queries

But... can we use distributional semantics?
(Gareth Jones talk)

m Multilingual BPEed embeddings

m Easily obtained in multilingual NMT systems

m Simultaneous translation and query expansion

Cool research!! As today... The lexicon approach seems to
be better for us (but not giving up!)



We've been talking for a while...

. before Deep Learning in CLuBS,




Content Translation in PubPsych
|| Contepts

Content Translation in PubPsych

m CLuBS Settings
m Neural Machine Translation



Content Translation in PubPsych

. A typical document in PubPsych

Datenquell

DFK 0272643
Titel Psy
2um Aufbau von Selbstwertgefuh|
Person(en) Potreck-Rose, Friederike; Jacab, Gitta
Quelle SHtgar: Kett-Cotty 2013 (8, . u. akuals. AU ) 245 S, EUR 26,95 [Leben lenen .
163], ISBN: 978-3-608:
Jahr 2013
Sprache German
Abstract m Aufbau von werden vermittelt. Im
Theorietel wird das Grundiagenwisean zusammengafaset und dle vorhandene Lteratur zum
Thema Selbstwert wird auf inren Nutzen fur die psychotherapeutische Arbeit hin betrachtet. Im
Praxistell werden methodisch aufeinander aufbauende Interventionen zur Stelgerung des
Selbstwertgefihls vorgestellt. Das zugrunde liegende therapeutische Konzept definiert den
prozsss der Selbstzuwendung als entscheldenden Schit U die Entwlckiung und Ferderung
Die konkreten
ugamt durch eine umhngrnlchc Sammiung von Ubungen fiir Patienten. - Inhalt: (A) Theorie
(1) Zum Stellenwert von Selbstwert, Selbstvertrauen und Selbstakzeptanz in der
ndlagen Korrelate des
Quellen des Dynamik des (3) Die vier Sulen des
; soziale Kompetenz; soziales Netz). - (8)
Praxis. (4) Stufen der Selbstzuwendung: Sensibilisierung des Ichs (Achtsam sein; sich selbst
Kebevall begegnen; fr sch sorgen). (5) Sehrite zur Selbstakzeptanz: Difterenzierung des
(sle 6) Wege
BBedeutung v
ind Seoationtralle fur den Selbstwert; Gvuﬂdprmzwpmn der Salbstveranderun; mit Zieen
arbeiten). (7) Risiken - (8) 2um Aufbau des
hen - Das Buch wurde fir die achte
Aufiage enwetert und aktualsirs
Techniken - Selbstrequiation -
Selbsthiltevermégen - Selbstkonzent
che Self Esteem - Self Confidence - Techniques - Self Requlation - Self Care
Schiagwdrter  Skills - Self Concept
3310 und ¢ he Beratung
3120 und
Englische 3310 & Counseling
3120 personality Traits & Processes
Segment  PSYNDEX Therapy - PSYNDEX Lit
Methode 1130 intervention method description
Dokumenttyp Authored Book
Medientyp Print
Key Phrase promotion of self-esteem & self-acceptance, theoretical foundations & psychotherapeutic

interventions
PSYNDEX © ZPID




Content Translation in PubPsych
. Approaches to Metadata Translation

Controlled Terms

m Quadrilingual lexicons

O Relation to Query Translation

Titles & Abstracts

m SMT, NMT, HMT...

0O Goal: Improve retrieval, not high quality translation!



Content Translation in PubPsych
. CLuBS Languages




Content Translation in PubPsych
T



Content Translation in PubPsych

. In-domain CLuBS Language Pairs




Content Translation in PubPsych

. In-domain CLuBS Language Pairs
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Content Translation in PubPsych
. Data-Based Machine Translation

Data!



Content Translation in PubPsych
. Data-Based Machine Translation

Data!

m More data better results. For us...

@ German—English
@ German—Spanish



Content Translation in PubPsych
. Data-Based Systems: SMT vs. NMT in CLuBS

m SMT needs a system per language pair

m SMT has a translator for titles and another one for
abstracts

m SMT uses pivot translation for unknown language pairs



Content Translation in PubPsych
. Data-Based Systems: SMT vs. NMT in CLuBS

m SMT needs a system per language pair

m SMT has a translator for titles and another one for
abstracts

m SMT uses pivot translation for unknown language pairs

m NMT has a single system for multiple language pairs and
structure

m NMT allows zero-shot translation

m NMT shows higher perfomance (BLEU) for the evaluated
pairs



Content Translation in PubPsych
|| Basic Architectures

Per language pair:

SMT | NMT
Generic (GEN) | v v
PubPsych (PP) | v v
GEN+PP v




Content Translation in PubPsych
|| Basic Architectures

Per language pair:

SMT | NMT | NMT, | NMT3 | NMT;
Generic (GEN) | v v v v
PubPsych (PP) | v v v v
GEN-+PP v v v




Content Translation in PubPsych
. Neural Machine Translation

Der Marshmallow muss

decoder

softmax<

dense vectors

encoder

one-hot encoding

The marshmallow has to be on top



Content Translation in PubPsych

. Neural Machine Translation

Der Marshmallow muss

decoder

encoder

The marshmallow has

to

on

top

Vocabulary
Marshmallow,
muss, oben,

drauf,
sein...

Vocabulary
marshmallow,
has, to,
be, top...



Content Translation in PubPsych
. Multilingual Neural Machine Translation

Der Marshmallow muss oben drauf sein

o
(Y
o
o
O
(Y
o
-
L
e
o
(9]
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< 2de > The marshmallow has to be on top



Content Translation in PubPsych
. Multilingual Neural Machine Translation

Der Marshmallow muss oben drauf sein

o
(Y
o
o
O
(Y
o
-
L
e
o
(9]
c
(]

< 2de > De marshmallow moet er bovenop . < eos >



Content Translation in PubPsych
. Multilingual Neural Machine Translation

Der Marshmallow muss oben drauf sein

o
(Y
o
o
O
(Y
o
-
L
e
o
(9]
c
(]

< 2en > De marshmallow moet er bovenop . < eos >



Content Translation in PubPsych

. Multilingual Neural Machine Translation

The marshmallow has to be on

Vocabulary
Marshmallow,
muss, oben,
has, to,
be, top...

decoder

Vocabulary
marshmallow,
has, top,
oben,
bovenop,
moet ...

encoder

< 2en > De marshmallow moet er bovenop . < eos >



Content Translation in PubPsych

. Multilingual Neural Machine Translation

The marshmallow has to be on

Vocabulary
Marshmallow,
muss, oben,
has, to,
be, top...

decoder

Vocabulary
marshmallow,
has, top,
oben,
bovenop,
moet ...

encoder

< 2en > De marshmallow moet er bovenop . < eos >



Content Translation in PubPsych
. Multilingual Multigenre Neural Machine Translation

N
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o
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O
(9}
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e
(o]
O
=
(9

< abstract > De marshmallow moet er bovenop . < eos >



Content Translation in PubPsych
. Always NMT but several Architectures, Software, Data...

Test set: newstest14 (22k sentences, multilingual)

Software & Architecture (BLEU scores)

m Nematus Seq2Seq 1st: 24.94

m Nematus Seq2Seq 2nd: 27.76
m OpenNMT Seq2Seq: 23.64

m OpenNMT Transformer: 29.65
m Marian Transformer: 32.10



Content Translation in PubPsych
. Prototype 3: Base system

Software Marian
Architecture Transformer Big
Heads 8

Layers 6 (enc) + 6 (dec)

WE dimension: 1,024
FF dimension: 4,096

Corpus size: 96,000,000 parallel sentences (balanced)
Voocabulary size: 150,000 + 2,000 BPE units
Batch size: 5000 tokens

https://github.com/clubs-project/DBtranslator



Content Translation in PubPsych
. Prototype 3: Domain Adapted NMT

m Base system

m Transfer learning for domain adaptation

m Continue training with only PubPsych data
m But no balanced PubPsych corpus!

m Back-translation to improve transfer learning

Synthetic corpus by translation with previous system

[
m Translations only used as source
m If bad quality, bad adaptation

[

Iterative process

https://github.com/clubs-project/DBtranslator



Content Translation in PubPsych
. Prototype 3: Back-translation, the Extent of the Tragedy

Sentences: Real corpus Back-translated corpus
en2es titles 25,105 25,000
en2de titles 50,000 -
en2fr titles 45,137 -
de2es titles - 52,399
de2en titles 50,000 -
de2fr titles - 47,529
es2de titles - 50,000
es2en titles 25,105 25,000
es2fr titles - 47,529
fr2es titles - 52,399
fr2en titles 45,137

fr2de titles - 50,000




Content Translation in PubPsych
. Prototype 3: Back-translation, the Extent of the Tragedy Il

Sentences: Real corpus Back-translated corpus
en2es abstracts 88,848 100,000
en2de abstracts 241,749 -
en2fr abstracts - 150,537
de2es abstracts - 168,419
de2en abstracts 241,749 -
de2fr abstracts - 150,537
es2de abstracts - 150,000
es2en abstracts 88,848 100,000
es2fr abstracts - 150,537
fr2es abstracts - 168,419
fr2en abstracts - 150,000

fr2de abstracts - 150,000




Content Translation in PubPsych
. Prototype 3: Automatic Evaluation

German—English: we have real data

de2en en2de

Titles BLEU NIST TER MTR BLEU NIST TER MTR
Google 40.91 8.07 43.04 70.55 31.02 6.46 56.32 53.05
DeepL 40.86 8.04 43,57 70.43 30.38 6.34 57.17 52.52
P3 44.61 8.47 40.26 72.39 36.11 7.19 4994 57.44
Base+DA  45.84 8.55 40.02 7280 36.44 7.28 49.10 58.20
Abstracts

Google 18.74 520 79.25 45.44 13.32 419 86.07 32.46
DeepL 19.04 5.24 79.51 46.04 14.23 429 85.63 33.27
Base 18.62 532 75.46 46.01 13.55 437 81.20 33.55
Base+DA 18.95 5.37 74.15 46.45 14.10 443 80.12 34.30




Content Translation in PubPsych
. Prototype 3: Automatic Evaluation

Spanish—English: we have some real data

es2en en2es
Titles BLEU NIST TER MTR BLEU NIST TER MTR
Google 42.96 8.02 41.73 73.23  49.92 8.45 39.20 69.97
DeepL 45.08 8.19 39.98 74.61 50.65 8.56 37.19 70.48
Base 46.89 8.40 38.60 7486 53.44 9.02 3385 72.62

Base+DA  48.56 8.58 36.75 76.13 56.26 9.27 31.98 74.22

Abstracts

Google 34.43 8.05 53.06 65.16 37.89 8.43 50.85 60.20
DeepL 34.82 8.10 52.82 65.19 39.74 8.63 4956 61.34
Base 33.93 8.17 5285 64.71 36.56 8.49 50.17 60.52

Base+DA  34.33 8.22 52,65 64.85 3821 8.74 48.79 61.75




Content Translation in PubPsych
. Prototype 3: Automatic Evaluation

French—English: we have mostly back-translations

fr2en en2fr

Titles BLEU NIST TER MTR BLEU NIST TER MTR
Google 47.33 7.19 39.70 7550 42.64 7.08 4295 65.98
DeepL 45.61 7.09 41.32 73.75 45.88 7.21 42.15 67.14
Base 45.72 7.11 4090 7496 43.43 7.06 4311 66.11
Base+DA  47.17 7.34 39.20 7497 45.35 7.24 41.21 67.32
Abstracts

Google 29.26 6.70 60.96 59.29 26.42 6.44 6292 50.77
DeepL 29.69 6.79 59.99 59.31 27.90 6.60 61.70 51.53
Base 27.22 6.62 61.38 58.29 23.66 5.79 63.67 49.19
Base+DA  27.06 6.63 61.11 58.12 24,55 6.03 63.46 49.82




Content Translation in PubPsych
. Approaches to Domain Adaptation

Transfer learning with back-translation
of in-domain data

Other approaches
m Use of EMEA and Scielo
GKl Not similar enough

m Use synsets to generalise among languages
(tested in a general domain)

© Minor improvements



Content Translation in PubPsych
. Approaches to Domain Adaptation

Other approaches based on Wikipedia

m Extract parallel sentences in the domain of psychology
and health

K As a pre-processing, language-dependant, too much
noise in general
m Extract multilingual sentences in the domain of
psychology and psychiatry

GH As unsupervised on-line training, language imbalance,
still need of back-translation



Translation in CLuBS
N

Lots of experiments, evaluations and reports
with few but very good hands to do them:

Sophie Henning

Adam Varga Dana Ruiter



Evaluation
| | Contents ]

Evaluation
m Experiment Design
m Experiment in Progress ...



Evaluation
. Evaluation Plan

Intrinsic Evaluation ‘ Extrinsic Evaluation (task based) ‘

automatic Human
evaluation, % evaluation Hl} System focus #} User focus
e.g. BLEU




| | Goals

m Determine the influence of machine translation of
different parts of the system on retrieval

m Determine which system performs best with regard to
information retrieval

m Compare influence of automatic query translation to
human query translation on retrieval



Evaluation
| | Contents ]

Evaluation
m Experiment Design



Evaluation
. Experiment Design

m 50 queries in 4 languages will be used to query Solr
instances with different translated components

m Each query gets a topic description to determine relevant
documents

For 200 searches (4 x 50 queries) we store up to 10 results
Remove duplicates in retrieved records
Pool documents per language

Assessors assess relevance of documents in their language

Measuring relevance



Evaluation

. Experiment Design

- ﬁ
ML gueries |:> |:> I



Evaluation

. Solr with translated content

] -
Il |:> Translated |:>
]
Results -es I



Evaluation
. 200 original queries

m In English, Spanish, French and German

m Domain experts determined the information need for each
query quadruple

m Example: ,,immigrant depression Canada“ - "immigrant
dépression Canada” - " Einwanderer Depression Kanada” -
"depresion inmigrantes Canada”

m Topic description: Highly relevant are documents
providing information on the prevalence of depression
among immigrants in Canada. Partially relevant are
documents containing information on depression of
immigrants in other countries.



Evaluation
| | Relevance Assessment |

Highly relevant - the record as presented fulfills the
information need and is highly relevant

Partially relevant - the record partially fulfills the
information need, but there are some doubts as to
whether the whole information need is covered

Not relevant - record does not fulfill the information need



valuation

Rating Tool

CLUBS  Retrieval Assessment Module

Query:
children's experiences of hospitalization

Topic:
Highly relevant are documents providing
accounts of children._s stays at hospital, as
well as information about larger amounts
of experiences in the form of statistics.
Partially relevant are accounts of

experiences of hospitalization.

User: juliane

r belastender L in der eines Interviews)

Author
demo_author

Abstract

Beije 50 stationar und ambulant behandelten kinder- und jugendpsychiatrischen Patienten wurde zusatziich zur
Interview zu den

entsprechend der modifizierten Version der Achse V des Multiaxalen Kiassifikationsschemas erhoben. Es ergaben sich

vergleichbare Informationsmaglichkeiten beim Interview und bei der stationdren Routinediagnostik. Vergleichsweise

9 mit einer entsprechend geringeren Reliabilt zeigten sich hingegen in der ambulanten
Routinediagnostik. Es werden Hinweise darauf gegeben, welche psychosozialen Faktoren besser mittels eines Interviews
und welche besser mittels der kinischen Einschatzung erhoben werden kinnten., Reports on the assessment of 50
inpatients and 50 outpatients in child and adolescent psychiatry using two different methods. Each patient was.
diagnosed once using routine ciinical a psychosocial based
onthe of Axis V of the Scheme for Psychiatric Disorders in Children and
Adolescents. Interviewers were biind to patients' clinical diagnoses. The information acquired during inpatient treatment
was comparable to that obtained by interview. However, more information and more reliable information was acauired
during the interview than during outpatient treatment. Results indicate that some psychosocial factors can be better
assessed by interview, while others are better assessed through clnical diagnosis

Keywords
eins,zwel drei

Main languag

s this document
relevant?

Highly relevant
Partially relevant
Non relevant

‘Skip document

Progress



Evaluation
| | Measures ]

m R-precision: If the number of relevant documents is r <=
10, we only look at the documents up to the r-th rank of
the list. If the number of relevant documents is > 10,
then we calculate R-precision based on 10.

m PQ10: We calculate the precision at 10 for the result list.

m Recall(10): How many of the relevant documents were
found?

m nDCG (discounted cumulative gain): rank-based measure



Evaluation
. Testing the Experiment Design

ES-Judge DE-Judge FR-Judge
ES-Document DE-Document FR-Decument
s 5 s
Doc 1 Doc 101 Doc 201
Doc 2 Doc 102 Doc 202
Doc 3 Doc 103 Doc 203
Doc 4 Doc 104 Doc 204
Doc 100 Doc 200 Doc 300

Translated Documents
Doci, Doc2, Doc3, Doc101,Doc102,Doc103, Doc201, Doc202,
Doc203,

!

ES-Judge DE-Judge FR-Judge




Evaluation
| | Results ]

Assessor Rating # of documents
Spanish Highly relevant 207
Non relevant 66
Partially relevant 127
German Highly relevant 212
Non relevant 74
Partially relevant 114




Evaluation
. Rating German documents

Rater 1 | Highly | Partially | Non | Total

Highly 43 11 0 54
Partially 7 13 1 21
Non 2 10 13 25

Total 52 34 14 100




Evaluation
| | Interannotator Agreement |

2 raters Translations from Spanish Translations from German
Cohen’s Scott’s Pi Cohen’s Scott’s Pi
Kappa Kappa
Basedon3 |0556 0.554 0,502 0.494
categories
highly,
partially, non
relevant)
Basedonz2 |0,702 0,702 0,664 0,664
categories
(relevant, non)

According to Landis and Koch [5], the kappa for all categories can be interpreted as ranging from
fair (0.21 - 0.40) and moderate (0.41 - 0.60) to substantial (0.61 - 0.80) agreement. The same

applies for Scott's Pi.




Evaluation
|| Intraannotator Agreement |

Rater 1 (German source)

Rater 2 (Spanish source)

(relevant, non)

Cohen's Scott's Pi Cohen's Scott's Pi
Kappa Kappa
Basedon3 [0494 0,488 0.6532 0.653
categories
(highly,
partially, non
relevant)
Basedonz2 [0,504 0,586 0,554 0,554
categories

According to Landis and Koch [5], the kappa for all categories can be interpreted as ranging from
fair (0.21 - 0.40) and moderate (0.41 - 0.60) to substantial (0.61 - 0.80) agreement. The same

applies for Scott's Pi.




Evaluation
. Learnings from Pilot Experiment

m To minimize bias due to MT, show original language
content to raters: French content to French rater, etc.

m To maximize information for raters: extract English
translation of content that is provided from sources

m Assessed 50 docs/h (for comparison: assessment of
pictures/short documents in CH: 400 docs/h)

m It is an extremely hard task due to topics, domain
vocabulary and the nature of abstract (very compressed
information)

m Show keywords



Evaluation

. Example: Adapting Topic 'Addiction’

Highly relevant are
documents investigating
how addiction influences

personality and the
influence of personality
on the probability of drug

addiction. Partially
relevant are documents
on the general
psychological effects of
drug addiction.

Highly relevant are
documents investigating
how addiction influences

personality and the
influence of personality
on the probability of drug

Partially
relevant are documents
on the general
psychological effects of




Evaluation
| | Contents ]

Evaluation

m Experiment in Progress ...



Evaluation
. Testing Systems

- N - o N - N
y \ N / N/ A
- - \\L ~ ,/// \“\-‘1 __— = _ _
: Improved Baseline Multilingual
PUbF;SYCh- Start PubPsych PubPsych + PubPsych
of project (Baseline) query (content
translation translated)
A N A a8 4

System 1 System 2 System 2 + QT System 3



Evaluation

. Effects of Improved Ranking

PubPsych: Start of
project

System 1

VS.

K\\\

— _ __7_/
Improved
PubPsych
(Baseline)
System 2



Evaluation
. A Closer Look on Queries

200 original »

X ~¢4———— 600 MT queries
queries

Improved
PubPsych

\\(Basellne)/

System 2

Which query produces the better results list?

Original German query?
German query translated from DE, EN or FR?




Evaluation

. Effects of Query Translation

r'/,/ -E\.
Improved
PubPsych
(Baseline)
\
S ’/,./
System 2

Baseline
VS. PubPsych
+ query
translation

S /""/
—
-— _

System 2 +
QT



Evaluation
. Effects of Content Translation

( D Y. N
\\“‘H.__ - __— \_/
Improved Multilingual
PubPsych VS PubPsych
(Baseline) (content
) translated) )
\‘u_ - i \KH_ _/’

System 2 System 3



Evaluation
. Translated Content vs. Translated Queries

e — e T
T \\ A T
\____ B ____sf/ w
Baseline Multilingual
PubPsych PubPsych
+ query VS (content
translation ' translated)
A i A 4

System 2 + QT System 3



Evaluation
. Different Systems on a Glance

System 1 System 2 System 2.QT  System 3

Queries 200 orig. 200 orig. + 600 trans. 200 orig. 200 orig.
Content not altered not altered not altered all translated




Evaluation
. Result Set Sizes

Sending 200 original queries to each instance to
retrieve first 10 results



Evaluation
. Result Set Sizes

Sending 200 original queries to each instance to
retrieve first 10 results

System 1  System 2 System 2.QT  System 3

O-result queries 53 24 15 5
Sum of found docs 123,182 118,987 964,975 377,074
# of docs topl0 1,323 1,477 1,635 1,910




Evaluation

. Language of Retrieved Documents

German Queries Spanish Queries
» %0
-~ £
&

%
- =

i .

s B
©

B
N o o o
. M sl : -t . e
Spams p—— P sysems Sysems Sysemaaing  Sysemawinor p—
English Queries French Queries

© =

0
=
30 .
= ™
00 w I
»

"

»

©
» » B
B e * wm : -

Systom Systom 2 Basolne) Systemzwinar Systomy




Evaluation

. A Closer Look on Queries: Translations ++ German

35

30

25

20

15

10

DE ->EN

EN -> DE

FR ->DE

ES ->DE

ES->EN

® correct
partially correct

not correct

FR->EN



Evaluation
. A Closer Look on Queries: German — English

Source query: Frauen Mathematik
Source English query: women math
Machine translation: women mathematics



Evaluation
. A Closer Look on Queries: German — English

Source query: Frauen Mathematik
Source English query: women math
Machine translation: women mathematics

What is correct?



Evaluation
| | Resultslists |

190 Results 519 Results




Evaluation
. A Closer Look on Queries: English — German

Source query: women math
Source German query: Frauen Mathematik
Machine translation: Frauen math



Evaluation
. A Closer Look on Queries: English — German

Source query: women math
Source German query: Frauen Mathematik
Machine translation: Frauen math

What is correct?



Evaluation
| | Resultshists |

139 Results 38 Results




Evaluation
| | Discussion |

m Assessments in such a specialized domain are time
consuming

m Domain specificity calls for the involvement of experts —
crucial for our project

m Multilinguality makes every problem worse
m Real data is messy, real systems are messy

m Multilinguality is far from being solved, e.g. user
interactions, preferred languages, Ul design, etc.



Evaluation
[ Do

m CLuBS addresses multilinguality through translation

m The nature of the engine depends on the element to be
translated (keyword vs. abstract)

m All engines have to be adapted to the domain and that
implies a need for in-domain data

m A real scenario such as Pubpsych generates continuously
in-domain data (1.0k docs. in 2017 vs. 1.8k docs. today)

m So, the MT tomorrow will be better than the MT today.
But... CLIR will be better because MT is better?



) & W & & W

C. Behnert.
Evaluation Methods within the LibRank Project.
Working Paper, LibRank, 2016.

A. Broder.
A taxonomy of web search.
In ACM Sigir forum, volume 36, pages 3-10. ACM, 2002.

J. Henrich, S. J. Heine, and A. Norenzayan.
Most people are not WEIRD.
Nature, 466(7302):29-29, jul 2010.

M. Khabsa, Z. Wu, and C. L. Giles.
Towards better understanding of academic search.
In Joint Conference on Digital Library (JCDL), pages 111-114. ACM, 2016.

J. R. Landis and G. G. Koch.
The measurement of observer agreement for categorical data.
Biometrics, 33(1):159-174, 1977.

X. Li, B. J. Schijvenaars, and M. de Rijke.
Investigating queries and search failures in academic search.
Information Processing and Management, 53(3):666 — 683, 2017.



Thanks! But...
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CLuBS
Cross-Lingual Bibliographic Search

Juliane Stiller & Cristina Espaiia-Bonet

Final Workshop
7th June 2019
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. Comments on Query Translation
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Extra Slides
. Comments on Query Translation

3 iy 2 NN W B/ B
Risikobereitschaft PRM i
= AWIEL BRI,/ =~

Parsed query: +(-+(risikobereitschaft) +(prm))
String components of query: risikobereitschaft, prm




Extra Slides
. Comments on Query Translation

3 iy 2 NN W B/ B
Risikobereitschaft PRM i
= AWIEL BRI,/ =~

Parsed query: +(-+(risikobereitschaft) +(prm))
String components of query: risikobereitschaft, prm

Translations:
en::risk taking es::asuncion de riesgos fr::prise de risque



Extra Slides
. Comments on Query Translation

_ I & ey W B/ B
Risikobereitschaft PRM i
= AW FL BRI,/ . =~

Parsed query: +(+(risikobereitschaft) +(prm))
String components of query: risikobereitschaft, prm

Translations:

en::risk taking es::asuncion de riesgos fr::prise de risque
en::photoplethysmography es::fotopletismografia
de::photoplethysmographie



Extra Slides
. Comments on Query Translation

] Iy 2 NN W B/ B
Risikobereitschaft PRM i
— AW FL BRI,/ . =~

Parsed query: +(+(risikobereitschaft) +(prm))
String components of query: risikobereitschaft, prm

Translations:
en::risk taking es::asuncion de riesgos fr::prise de risque

Projektorientiertes Risikomanagement



Extra Slides
. Comments on Query Translation

Pustych a\[fgir“nanage‘rtwem m

Parsed query: +(alltagsmanagement)

String components of query: alltagsmanagement



Extra Slides

. Comments on Query Translation

Pustych a\[fgir“nanage‘rtwem m

Parsed query: +(alltagsmanagement)
String components of query: alltagsmanagement

Translations:
cp::alltagsmanagement



Extra Slides
. From Query Rule-based Translation to Embeddings

Pustych »a\[rgirjwanage‘rtwem m

Parsed query: +(alltagsmanagement)

String components of query: alltags@®©, management



Extra Slides
. From Query Rule-based Translation to Embeddings

Pustych a\[:ginwanage‘jwent _ m

Parsed query: +(alltagsmanagement)
String components of query: alltags@@, management

Translations:
en::everyday es::cotidiano fr::ordinaires
en::management es::gestion fr::gestion



Extra Slides
. Flashback: Context Translation Engine

m ML-NMT {en, es, fr, de} = {en, es, fr, de}
m 150K vocabulary (+BPE)



Extra Slides
. Flashback: Context Translation Engine

m ML-NMT {en, es, fr, de} = {en, es, fr, de}
m 150K vocabulary (+BPE)

Example:

< 2en > bis zur Gerichtsverhandlung befand sie sich vor Ort in
Polizeigewahrsam .

< 2en > bis zur Gerichts@®@ verhandlung befand sie sich vor
Ort in Polizei@@ gew@@ ahr@@ sam .



Extra Slides
. Flashback: Context Translation Engine

m ML-NMT {en, es, fr, de} = {en, es, fr, de}
m 150K vocabulary (+BPE)

Example:

< 2en > bis zur Gerichtsverhandlung befand sie sich vor
Ort in Polizeigewahrsam .

< 2en > bis zur Gerichts@@ verhandlung befand sie sich
vor Ort in Polizei@@ gew@@ ahr@@ sam .
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| | Multilingual Word Embeddings in NMT

m ML-NMT systems create a semantic representation in a
multilingual common space

m But (seq2seq) NMT uses much more than multilingual
word embeddings for translating (e.g. sentence
embeddings, attention)

m More important... NMT uses a language model, the
decoder
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. Multilingual Word Embeddings for Query Translation

m Purpose: improve coverage with MLWE (avoid
verbatim translations)

m In-domain terms still translated by MeSH quad-lexicon

m Out-of-domain terms translated by this by-product of
the general domain NMT system



Extra Slides

. MLWE, 2D representation |

cabeza
heads
parish
licenses téte
vertido ELN
head
Auge
Kopf@@
@Kopf
Chef phytosanitaires
Desti@@

Einwohner

canalizar

maltesischen

Stransmissible
conseillé
Blick
Weg
Boden Gedanken
Tisch
Reformer
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. MLWE, 2D representation 11

hoffen

sehen
schauen
bedenken
sagen
argumentieren
wissen i
verstehen piensan
causent
Denken
blicken
v
Luna
nachdenken
feden Napoletano
#erinnem

leiden

glaube glauben

inhib@@
glaubt

denke

@denken

denkt
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. MLWE, 2D representation Il

want
hope

expect remember

consider

@think

know

$0say

understand
find

Dob@@

thought
believed
Vorgangen

believes )

piensan
@ihinks pensent
pensar
believe
feel pensons

creo
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ergeb@@
quantifiés
TNCs
nitrat
langsamen 2011 g5
2020
anzupacken Landwirtschaftsausschult
begleitendes
collation oo
band@@ 2030
aband@
K@@ Reh@@ ukturieren
tiremos vestidos Provinces 2025
Bleeps @Risikobereitschaft
File@@ 0o
Panz@@

2200
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. MLWE, 2D representation IV

Risiko
Gefahr
Wrotenzial
Gefahren
Risiken peligro Gefdhrdung
Fah t
ahrzeugtypen Yuly-@@
Risik
stos Staes
peligros danger ﬁ'ISIko
inauguracion
riesgo
riesgos DAN@@
risque
risques EntschlieBungsentwurf
Cet risiken
@Risiko@@
1a

risks risk
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m Word embeddings do not deal with multiword expressions
or compounds

m Embeddings describe semantics not language, a
synonym or a translation or a synonym of a translation
have the same right to be close to a given word

m Query expansion or query translation?

m Even within a language, translations do not need to be
the closest word
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. Flashback: MLWE, 2D representation |

cabeza
heads
parish
licenses téte
vertido ELN
head
Auge
Kopf@@
@Kopf
Chef phytosanitaires
Desti@@

Einwohner

canalizar

maltesischen

Stransmissible
conseillé
Blick
Weg
Boden Gedanken
Tisch
Reformer
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kopf vs. think

Nearest points in the original space:

*
*
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kopf vs. think

Nearest points in the original space: Nearest points in the original space:
believe
* 416
* 9
0.432
0.443
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. MLWE, the Need for Reranking

kopf vs. think

Nearest points in the original space: Nearest points in the original space:
believe
* 416
Y g 432

* 24th 0606

* 56th 0670
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Input

Pairs source word wl and n-best list of translations w2

Dataset
BPEd Quad-lexicon

Features

22 features: basic, lexical, semantic and LM-like

Algorithms
Mainly SVM, XGB and MLP
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Basic Features

2 words (wl —source—, w2 —target—)
2 languages (L1, L2)

2 subunits: source is a BPE subunit instead of word
(srcSubUnit), or src and tgt have a BPE mark
(bothBPEmark)
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| | Featuressy ]

Lexical Features

3 length in characters without BPE mark @@ (11,12,11/12)
1 Levenshtein distance between tokens wl and w2 (lev)

3 character n-gram similarity
(cosSimN2,cosSimN3,cosSimN4)

1 Levenshtein distance between Metaphone 2 phonetic
keys (levM2)
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. Features I/

Semantic Features

1 Similarity between words
sim(wl, w2)

1 Rank of the translation, rankW2

4 Distances in similarities to certain ranks
sim(wl, topl) — sim(wl, w2)
(simRankt1,simRankWnext,simRankt10,simRankt100)
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| | Featuresiv. ]

Language Model-like Features

1 Similarity between previous words
sim(wl_1, w2_1)

1 Similarity between bigrams
sim((wl_14+w1)/2, (W2_1 + w2)/2)
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Need for positive and negative examples:

m Positive: the translation w2

m Negative: a word w3 in the n-best list close to w2
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Need for positive and negative examples:

m Positive: the translation w2

m Negative: a word w3 in the n-best list close to w2

Current approach takes as w3 the +1/-1 word in the cosine
similarity ranking

m For topl translations always +1;

m higher probability to -1's to get a balanced corpus (5/6!)
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. Dataset: BPEd Quad-lexicon

Need for positive and negative examples:

m Positive: the translation w2

m Negative: a word w3 in the n-best list close to w2

Current approach takes as w3 the +1/-1 word in the cosine
similarity ranking

m For topl translations always +1;

m higher probability to -1's to get a balanced corpus (5/6!)

Probably good for margin-based algorithms, but for others,
should it be completely random?
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| | Dataset: Comments |

m We can arbitrarily create a data set that allows > 90%
accuracy

m No reason for a concrete design: need for extrinsic
evaluation in MT

m Manual translation of the 500 queries test set (now,
literaly, ~ 300)

m Even then, we will not know the effect on retrieval
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No-one would use MLWE for word translation...
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| | Conclusions ]

No-one would use MLWE for word translation... But:
m We do not aim at perfect translation, but at good
retrieval

m It has been shown that retrieval can be improved by query
expansion

m MLWE can perform at worst multilingual query expansion

m The specific in-domain terms are still translated by MeSH
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