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Motivation

O Societal benefits
» Information exchange to improve understanding

O Economic benefits
» Information to provide competitive advantage

O Crisis response
» Language differences can produce costly delays

Source: Douglas W. Oard, IRAL99
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More and more web information are encoded in other languages than English,
for example, Chinese 13.7%

English is loosing its dominance



Feiyu Xu, 2005
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Online Language Populations
Total: 801.4 Million
{Sept.. 2004)

English

Dutch 1.7% 3520

Portuguese
3.1%

talian 3.8%

Korean
3.9%

French 4.2% \ansilll

Garman
6 9%,

Japanez e
84% Spanish 13.7%

9.0%

Source: http://www.global-reach.biz/globstats/index.php3
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Organized Research and Development Activities 1 .poi0qy

O Text REtrieval Conference (TREC) (http://trec.nist.gov/)

» Arabic, English, Spanish, Chinese, etc.

» TREC: crosslingual information retrieval:
http://www.glue.umd.edu/~dIrg/clir/trec2002/

O Cross-Language Evaluation Forum (CLEF):
> http://www.clef-campaign.org/

0 NTCIR (NII-NACSIS Test Collection for IR Systems) workshops:
» http://research.nii.ac.jp/ntcir/workshop/

O Information Retrieval for Asian Language Conference (IRAL)

O European ESPRIT consortium (French, Belgian, German)
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What is Information Retrieval
(http://www.lt-world.org)

0 Synonyms: document retrieval

O Definition: Information Retrieval is the process of locating information that
fits a user's requirements, where the requirements are usually expressed
as a search query. The fit of the retrieved information with the information
need is referred to as "relevance” ...

O http://lwww.lt-world.org/HLT _Survey/ltw-chapter7-2.pdf
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What is Monolingual Information Retrieval?

0 Query and information to be looked for are encoded in a same language

Feiyu Xu, 2005
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What is Multilingual Information Retrieval?

L An extension of the general information retrieval problem

O Finding information, e.g., web documents which are not encoded in the

same language as the query is encoded in

O Similar terms: “crosslingual information retrieval” and “translingual

information retrieval”
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Allow anyone to find information
that Is expressed In any language

HUccnenopaHHH

ktorych mozna
Feiyu Xu, 2005 ) )24/ Source: Douglas W. Oard, IRAL99
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Multilingual Information Access

|‘ Information Science

|‘ Artificial Intelligence |‘

Other Fields

Cross-Language Retrieval
Indexing Languages
Machine-Assisted Indexing

Multilingual Metadata

International Information Flow
Diffusion of Innovation

Feiyu Xu, 2005

Machine Translation
Information Extraction
Text Summarization

E Multilingual Ontologies

ETextual Data Mining
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Localization
Information Visualization

W eb Internationalization

Topic Detection and Tracking

Multilingual OCR

Source: Douglas W. Oard, IRAL99
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Different Multilingual Information Retrieval Technology

Strategies Supported by Language
Technologies

O Online query translation

* Help user to formulate his query in a foreign language

(J Online document translation

* Translate the found document into the query language

1 Offline document translation

* Make web documents multilingual available

O Combination of information extraction and multilingual generation

* Make database information multilingual available and allow the free text
retrieval of database information
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Query Translation Technology

O Help user to formulate their query in another language

translated
-ﬂ

O The primary problem is that short queries provide less context for word
sense disambiguation, and inaccurate translations lead to bad recall and
precision

query

(J How can the user access the content of the found document?



Three Key Challenges

NO
translation!

Wrong
Feiyu Xu, 2005

ségmentation

Source: Douglas W. Oard, IRAL99
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MULINEX System

ULINEX Search - Hetscape

File Edit “iew Go Communicator Help

L MULINEX Hermm The Farce Wi THE Fresenta

-.— wt'Bcn:kmalks \k Ll:n:ation:Ihttp:a".n"muliner:.dfki.de.n"muIineHpmtoa’cgi-bim’muline:-:.sh ﬂ
<« v A 4 o £ S & §
Back  Forward Reload  Home  Search Guide Print  Security  Stop
\ E [0 deutsch | [J] francais |
m u l'l n ex search advanced search help |
Search
Tailor the search engine to fit your Search for [curc introduction
nieeds and preferences.
The language of the query is |Eng|ish -]
P About Mulinex )
F English
> ) Find documents in ¥ French
| want to register W German
» login search | fuery assistant
search | advanced search | help
login | I want to register
e-mail | ahout mulines —
[ |
=il | Documert: Done i
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Feiyu Xu, 2005
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MULINEX System

MULIMNEX Query Assistant - Netscape
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File Edit “iew Go LCommunicator Help

4 MULINESR Hermm The Farce 'wi THE Fresenta

wtv Boaokmark.s \& Location:Ihttp:.-".-"muline:-:.dfki.de.-"muIine:-:pmto.-"c:gi-bin.-"muline:-c.sh

Wour guery. You can
modifiy the translation
by

=l
< = B DN 2 £ S &
Back Forward Reload Home  Search  Guide Frint Security Stap
h E 0] deutsch | [ francais |
m u l'l n ex search advanced search help |
Query translation 7
English French German
Your search will be query terms translations translations
carried out with the
following translations of ¥ | euro ¥ euro ¥ FEuro

~ introduction
1. turming off
uirwanted
translations

2. adding your own

[T instauration
I~ introduction
[ présentation

I~ Empfehlungsschreiben
¥ Einleitung
I Einfithrung

transzlations in the

Germaniy’

text fields

search

fquery assistant

seatch | adwanced search | help
logit | I want to register
e-trail | about roulines:

=l

| Document: Done

Feiyu Xu, 2005




MULINEX System et Pnomay

ULINEX Search Results - Hetscape

Eil= Edit “iew Go Communicator Help

I d MuLMER Hemm The Force Wi THE Presenta
T Mt' Bookmarks \g& Locatlon:Ihttp:ffmuline:-:.dfki.dez’rnuI|nerrotoa’cgi—bim’mulineH.sh ﬂ
w w B D e B = & G
Back. Forward  Reload Harme Search Guide Print S ecurity Stop

[Bll english | DN deutsch | [@ francais |
-
mau l'l nex search advanced search help |

Personal search
Tailor the search engine to fit wour needs and preferences.

S earch for Ieuro introduction Sermany
P Feedback ) _

The language of the query is IEngllsh |
P | wantto register ¥ English —

Find documents in I French

¥ German
> login
search | query assistant |

Y ou searched for the English query euro introduction Germany in German, French, English.

Cooking [all documents N\ [0 deutsch \ [ francais N\ [l english %
> - 100 docuwments 22 documents 57 documents 21 documents
Fmance = hide summaries |
» Tcgal @ French
1 Charte PME OEC
P Macintosh Ciategory: Politics, , Legal, Macintosh, Finance transiatipns
Suwrmnary: CHARTE DE LA PEOPARATION DES PIVIE O L'EURD. Questionnaire PWVIE-EURQ. Ventes, politique
P Mdedicine cormmerciale, marketing. Achats, politique diapprovisionnement, logistique. Gestion financiére. Fessources hwnaines. Systémne
d'informmation et informatigque. Cormptabilité, comptes atmuiels et inforrmation de gestion. '
P Politics Suramary in: English  German
Aty AAww. Finagmces, gowy. fRewroschente RS- T X2 ivn Size FE K
P Taxes
[ German
P Travel 2 Europarl: der Eure - VIERTE WAHTLPERIODE (1994 1999
Cnegory: Legal, Politics, Finance, Travel tra rlsll_a_'.i,D ns
P Other Surnayy: VIERTE WAHLPERIODE (1994-1900%. 1. Legislativherichte. 2. Michtlegislative Berichte. 3. LAUFENDE
ARBEITEN. Europarl: der Furo - VIERTE WAHI PERIODE. WIERTE WaAHI PERIODE Legislativherichte Michtlegislative Berichte
Tanufende Arheiten 1 T.esislativherichte &4 0597000/ - PV 28 11 0/ - AR LI
[ [ |Document: Done ] Lz

Feiyu Xu, 2005
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mMass

trade fair

Messe fair

exhibition



Gottesdienst

Masse

Messe

schon

gerecht

Ausstellung

Feiyu Xu, 2005

mass

trade fair

fair

exhibition
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Messe, Gottesdienst, Masse, =
Gottesdienst mass mass
_ Messe
Masse trade fair > trade fair
Messe fair gerecht, schdon, Messe
- fair
schon
Ausstellung, Messe
- exhibition
gerecht

Ausstellung em
Feiyu Xu, 2005 4



USER FEEDBACK Language

gerecht, schon, Messe

Ausstellung, Messe

Feiyu Xu, 2005

Technology
Messe, Gottesdienst, Masse - mass |ZI
Messe - trade fair |ZI

> fair

- exhihition
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Project Goals

Application (MuchMore Demo)

= Addressing a Real-Life Medical Scenario for
Cross-Lingual Information Retrieval (CLIR)

Research & Development

= Developing Novel, Hybrid (Corpus-/Concept-
Based) Methods for Handling this Scenario

Evaluation

= Evaluating the Technical Performance of
(Combinations of) Existing and Novel Methods

Feiyu Xu, 2005 -
Source: I%R, Singapore: January

15th 2003, Paul Buitelaar
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Project Partners

CSLI Stanford University, USA
DFKI Saarbriicken, Germany

EIT Zurich, Switzerland

LTI Carnegie Mellon University, USA
XRCE Grenoble, France

Zinfo Frankfurt, Germany
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R&D Topics

Annotation-Based CLIR

— Term Tagging (incl. Disambiguation)
— Relation Tagging (incl. Filtering, Discovery)

Classification-Based CLIR

Multi-Document Summarization
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Semantic Resources

Medical Domain
UMLS: Unified Medical Language System
Medical MetaThesaurus (only MeSH2001 is used)
English, German, Spanish, ...

730.000 Concepts
9 Relations (Broader, Narrower,...)

Semantic Network

134 Semantic Types
54 Semantic Relations

General
WordNet (EN), GermaNet (DE), EuroWordNet (“linked™)
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Semantic Resources (UMLS)

Concept Names (MRCON): 1.734,706

ENGLISH 1.462,202 GERMAN 66,381 other languages

C0019682|ENG|P|L0019682|PF|S0048631|HIV|0|
C0019682|ENG|S|L0020103|PF|S0049688|HTLV-111|0]
C0019682|ENG|S|L0020128|VS|S0049756|Human Immunodeficiency Virus|0|
C0019682|ENG|S|L0020128|VWS|S0098727|Virus, Human Immunodeficiency|O|
C0019682|FRE|P|L0168651|PF|S0233132|HIV|3|
C0019682|FRE|S|L0206547|PF|S0277133|VIRUS IMMUNODEFICIENCE HUMAINE|3|
C0019682|GER|P|L0413854|PF|S0538136|HIV|3|
C0019682|GER|S|L1261793|PF|S1503739|Humanes T-Zell-lymphotropes Virus Typ I|3]

Each CUI (Concept Unique Identifier) is mapped to one out of 134 semantic types or TUI
(Type Unique Identifier)

Clozapine : C0009079 — Pharmacologic Substance : T121
Semantic Types are organized in a Network through 54 Relations
T121|T154/T047
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Semantic Resources (EuroWordNet)

Synonyms between Languages (i.e. German, English, etc.) are Linked
Through a Common Interlingual Index (ILI) Code

ILI Code SynsetiD Synset
3824895 DE-0405065 Fingergelenk, Fingerknochen
3824895 DE-4848521 Knochel

3824895 EN-2394238 knuckle, knuckle joint, metacarpophalangeal joint

German 7.829 Nouns 2.997 Verbs
English 60.521 Nouns  11.363 Verbs

GermaNet (Used in Development)
= German ~ 25.000 Nouns, ~ 6.000 Verbs, ~ 3.500 Adjectives
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Sense Disambiguation (Methods)

Domain Specific Sense

— Concept Relevance in Domain Corpus

Mineral 0.030774033: Mineralstoff, Eisen, Ferrum, Fluor, Kalzium, Magnesium
4.9409806E-5: Allanit, Alumogel, ..., Axionit, Beryll, ... Wurtzit, Zirkon

Instance-Based Learning
= Unsupervised Context Models (n-grams)

Training (Learn Class Models) He drank <milk LIQUID>
He drank <coffee LIQUID>
He drank <tea LIQUID>
He drank <chocolate FOOD, LIQUID>

Application (Apply Class Models) He drank <chocolate FOOD, LIQUID>
He drani<Java GEOGRAPHICAL, LIQUID>

Feiyu Xu, 2005
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Reference

Dominic Widdows, Stanley Peters, Scott Cederberg, Chiu-Ki Chan,
Diana Steffen, Paul Buitelaar

Unsupervised Monolinqual and Bilingual Word-Sense
Disambiguation of Medical Documents using UMLS

In: Proceedings of ACL 2003 Workshop on Natural Language
Processing in Biomedicine, Sapporo, Japan, July 11t 2003

http://dfki.de/~paulb/biomed-wsd.pdf
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Online document translation Technology

O Translating the found the documents into query language, for example,
google

Query L1




Online document translation (Google)

Google Search: Umsatz - Netscape
File Edit »iew Go Communicator Help

Language
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- » 2 PO 2 =1 =k =y : 1

Eack Forward Feload Home Search MNetscape Print Security Shop i) |

w§ Bookmarks &  Location: [htip:/fwww.google.comisearch?g=Umsatz

Instant Message el hdail Contact FPeople rellow Pages Dowvenloacd |’_|" Channels mietta search Generated Docurm DFEEILT |

Advanced Search  FPreferences Search Tips

I'm Feeling Lucky

GO i\)gle“' IUmsatz Google Search I

Category: Wyorld = Deutsch = Eedional = Schwelz = Widschaft = Dienstleistungen = Marketing

JoWooD verfiinffacht Umsatz - Golem Network News - [ MNew! Translate this page ]
... JoWooD verfOnffacht Umsatz, Hohes Wachstum durch Akguisitionen, Die im Specialist

harket der Wiener Barse notierte JoWooD AG konnte im abgelaufenen ... Suchen

widitey QJolem.de/0104/1 3351 html - 19k - Cached - Similar pages

ZDNet News - Umsatz von Dell wird Erwartungen erfiillen - [ Mew! Translate this page ]
... Umsatz von Dell wird Ensvartungen erfillen Computerhersteller enwartet acht Milllarden

Dollar Umsatz / Konzem wiederholte die Aussage aufgrund der zahreichen ...

winey Zdnet.dednewsfart kel 200 1/04/06003-wc html - 25k - Cached - Similar pages

ZDNet Newsflash - Umsatz von Dell wird Erwartungen erfiillen - [ Mew| Translate this paae |
... Umsatz von Dell wird Envartungen erfillen. 05 April 2001, 16:03 Uhr {dd). Der

US-Computerhersteller Dell hat seine Gewinnprognose wvon 17 Cents pro Altie ..

wisir Zadnet. deMews/ourstf 200 1/04/05-160340-013-wwc html - 27k - Cached - Similar pages

[ More results from winis Zdnet de ]

Umsatz (Definition) - [ Mew! Transiate this page ]

Definition. Hauptmend. Umsatz. ... Zum Umsatz rechnen auch etwa getrennt
in Rechnung gestellte Kosten fur Fracht, Porto und Werpackung. ...

wnin-Zr statistik-bund . defdefidef 1194 htm - 25k - Cached - Similar pages

Baugewerblicher Umsatz (Definition) - [ Mew! Translate this page ]
Definition. Hauptmenl. Baugewerblicher Umsatz . ... | wirtschaftlicher
Umsatz beziehungsweise Jahresbauleistung, sonstiger Umsatz . ..

winin-Zr stati stik-bund . defdefidef01 11 .htm - 9k - Cached - Similar pages

[ hACre reculte frovm wsasnse e ctstictile Fone] de 1

[ (== | |Document: Done

Feiyu Xu, 2005
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Offline Document Translation Technology

O Automatic offline translation
X Source text is translated into target languages
* Index is constructed from translation
X Search term in one language yields original and translated documents

—
L1
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Offline Document Translation Technology

O A higher translation and retrieval performance, since the full original
document provides more context for disambiguation. The word sense
disambiguration problem is less severe than query translation

L The main limitation is the duplication of the indices, and the translated
documents also need to be stored

O The offline translation is practically not viable due to big cost of
computation and storage for the general search engines like Alta-Vista,
Yahoo, etc.
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Facts Sheet - MIETTA

O Title: MIETTA -Multilingual Information Extraction for Tourism
and Travel Assistance

O Funding: EU Language Engineering Sector of TAP (HLT-IST)

O Technical Partners: DFKI, Celi, University of Helsinki, Polito,
Unidata

O User Partners: Commune DI Rome, City of Turku,
Staatskanzlei of the Saarland
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O Multilingual internet portal and specialised information system
for tourist information

Five languages: English, Finnish, French, German, Italian
Three regions: Rome, Saarland and Turku

O Integrated access to heterogeneous data sources and make it fully
transparent to end users whether they are searching in

*x WWW documents or
% Databases



Offline Document Translation in MIETTA #Zgﬁﬁglgoegy

O Use document translation as the main strategy. The reason is that it allows
direct access to the content, it provides better performance within a
restricted domain

1 Use LOGOS for document translation, which covers the following
directions:
* German= English, French, Italian
* English= French, German, Italian, Spanish

O The final document collection in MIETTA after the document translation
yielded an almost fully covered multilingual setup.
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Information Extraction and Multilingual Technology

Generation

O Motivation
* Make the database content more structured and multilingual accessible.

* Apply the same free text retrieval method to the generated descriptions as to
the web documents

o [Em e [ oD
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Information Extraction Technology

O The objective of information extraction is twofold:

* To extract the domain relevant information (templates) from the unstructured data
so that the user can access more facts and more accurately

* To normalise the extracted data in a language independent format to facilitate the
multilingual generation

O Three steps for template extraction in MIETTA
* Natural language shallow processing: named entities, np, vp

* Normalisation: converting information into a language independent
format

*x Template filling: mapping the extracted information into template by employing
specific template filler rules
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Example of IE Technology

German text from an event calendar in Saarland

St. Ingbert: -Sanfte Gymnastik flr Seniorinnen und Senioren, montags
von 10 bis 11 Uhr im Clubraum, Kirchengasse 11.

English: St. Ingbert: -Gentle Gymnastic for seniors, every Monday
from 10:00 to 11:00 am, in Club room, Kirchengasse 11

Event:

Feiyu Xu, 2005
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Multilingual Generation Technology

0 Template Generation system (JTG/2)

I
!

O Language independent input allows for easy extension of the generation
component to other languages
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Example Technology

Feiyu Xu, 2005

English:

The theater show Faust will take place at the Staatstheater in Schillerplatz 1, 66111
Saarbrtcken (in the downtown area).

The scheduled date is Thursday, October 21, 1999. Phone: 06 81-32204

Finnish:

Teatteriesitys Faust jarjestetddn Staatstheaterissa, osoitteessa Schillerplatz 1, 66111
Saarbrticken (keskustan alueella). Tapahtuman péivdmaara on 21. lokakuuta 1999. Puhelin: 06

81-32204.
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Mietta Framework Query Technology

Translation _

Free Text
Query

v
Document l

Translation

a

Feiyu Xu, 2005




The Overall MIETTA System e

WWW
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Data Profiling Technology

O Document translation, based on LOGOS machine translation system
O Information Extraction from database entries for template construction

O Multilingual generation from templates to obtain natural language
descriptions

O Free text indexing



TNO (ISM, VSM) Indexing Toolkit #223#390693,

O ISM: A lemma-based fuzzy index based on trigrams
O VSM: A vector space model index based on lemmatas

Feiyu Xu, 2005




Scalability of the Framework
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Technology

O Adaptation to other domains

%

* * *

Domain specific templates

Domain Concept hierarchy

Domain specific template filler rules
Domain specific generation grammars

L Extension to other languages

*

%
%

Feiyu Xu, 2005

Natural language generation tool requires less effort for the development of a
grammar rule set in a language

Information extraction requires available language specific resources
Document translation is dependent on the machine translation system

1)2¢/]



Evaluation of the MIETTA System #";‘Qﬁﬁé‘?@egy

O The standard relevance assessment model used in ad hoc and routing
forums of TREC is difficult to apply to the complete MIETTA system
because of

* Broad variety of search strategies
* Heterogenous data sources

O MIETTA is evaluated as technically “excellent” by EU

 Two projects are derived from MIETTA
* Natural science foundation of China Project in SJTU

* EU project of MIETTA to transfer the idea into product in XtraMind in
Saarbricken



Language

Conclusion: Innovative Technical Features Technology

Integration of different multilingual and crosslingual search technologies
Combination of IE and multilingual generation

Integration of DB and text document access

Intelligent User Interface

XML for advanced information management

Localisation technologies for user interface and multilingual generation

C O 0O 0O O 0O O

Highly suitable as a domain-specific information system and internet portal
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