EUROPEAN

The
ELRA

Newsletter RESOURCES  January - March 2000

ASSOCIATION
HOVINDNV']

\Vol.5n.l

Contents
Letter from the President and the CEO Page 2 Editor in Chief:
Khalid Choukri
ELRA Annual Report 1999 .
Khalid Choukri Page 3 Editor:
Jefrey Allen
The GEMA Project
Gate for an Enhanced Multilingual resource Access Page 4
Layout:
EC Call for Evaluators and Reviewers Page 4 Audrey Mance
LREC 2000 N P 5 .
o ade Contributors:
Applied Speech Processing Technologies - Our Journey Ralf Brown
Siegfried Kunzmann Page 6 Khalid Choukri
Siegfried Kunzmann
EuroWordNet: a Multilingual Database with Wordnets in 8 Languages Piek Vossen
Piek \bssen Page 9

Example-Based Machine Trandlation at Carnegie Mellon University ISSN: 1026-8200

Ralf Brown Page 10

New Resources Page 13

ELRA/ELDA

CEO: Khalid Choukri
55-57, we Brillat Savarin
75013 Paris - France
Tel: (33) 143133333
Fax: (33) 1431333 30
E-mail: choukri@elda.fr

Signed aficles epresent the views of their authors and do not necessafilgct the position of the WWW http://wwwelda.fr
Editors, or the official policy of the ELRBoard/ELDA staff.




Dear Members,

The MembersAnnual Generassembly is one of the main events for ELBUYing the first quarter of the year 2000. It will
take place on 27 March at the "Grardehe de la Défense" in Pari8Ve provide in this issue of the ELR¥®&wsletter a short

report on ELRA's activities in 1999 as well as objectives set for 2000 and beyond. Byunamembers should have recei
ved detailed reports regarding ELR&chnical activities and financial aspects.

A new call for proposals was launched by EL&A15 January 2000 for the production and packaging of modern French cor
pora. This call fits within the framework of on-going collaboration between ELRA, its distribution agency ELDA, the French
Ministry of Culture ("Délégation générale a la langue francgaise"). Stwmtiseto increase our collection of French language
corpora will allow for improved language processing for this language in the future.

The kick-of meeting for the GEMAproject took place on 10 January 2008is project aims at setting up a web portal for
terminology language resources and all services related to Language Engin@esimgey has been created and is now-avai
lable at http://wwwelda.fr/proj/gemasuritml in order to better determine user needs for this portal.

The Language Resources and Evaluation (LREC2000) program is being updated reghapnference will take place

from 31 May to 2 June 2000 Athens, Greece. Nearly 300 papers and posters have been accepted; the full list of presenta
tions is currently available at http://wwelda.fr/Irec2000.html| under the section entitled "Provisional Program”. Information

on the 1 satellite pre- and post-conference workshops is also availablé/élhste under the section "Satelltrkshops”.

Many R&D systems for Natural Language and Speech Processing will be presented at the LREC2000 Exhibition which will
take place in parallel with the conference. Please note that exhibit booths are available for those wishing to present their sy
tems. More information on the LREC2000 Exhibition can be obtained from either Khalid Choukri (choukri@elda.fr) or
Stelios Piperidis (spip@ilsp.gr).

In this issue of the Newslettere include the report on ELRP999 activities, the European Commission call for evaluators
(mentioned above), and several articles relating to Language Resoltoedirst article by Siegfried Kunzman of IBM
Speech Systems, traces the history of speech technologies and gives some indications with regard to their future applicatio
for IST. The second article, written by Pigkssen of Sail Labs, provides an update on the EordMét resources that are
available via ELDA. The final article in this issue, by Ralf Brown of the Langu&gehnologies Institute of Carnegie Mellon
University, presents the Example-Based Machinegnslation approach to working with language resources.

As usual, the final section includes a list of newly acquired Language Resources:

- ELRA-S0076 French SpeechDat(ll) FDB-5000;

- ELRA-S0077Telephone Speech Data Collection for Czech;

- ELRA-S0078 Finnish SpeechDat(Il) FDB-1000;

- ELRA-S0079 Finnish SpeechDat(Il) FDB-4000;

- ELRA-S0080 Finnish-Swedish SpeechDat(Il) FDB-1000;

- ELRA-W0021 ICE-GB (British English component of the International Corpus of English);
- ELRA-W0022 ILSP/ELEFTHEROTYPIACorpus (RROLE Greek Corpus);

- ELRA-L0O032 AROLE Greek Lexicon.

Prices are also announced for ELRA-W0020 Corpus FreABORE. Please also note the new prices for LantMark lexica
included in this issue.

We would like to remind you that some sections of the EMRb site, as well as the monthly Members' News bulletin are
designated specifically for ELRWembers. Please check and see if your institution has renewed its membership for 2000. If
not, your institution is unfortunately no longer entitled to ELRAmber benefits. Further information pertaining new mem
berships and membership renewal can be obtained from the Bifidbé by contacting choukri@elda.fr or mapelli@elda.fr

Last but not least, in order to evaluate upcoming project proposals and to review current projects, the European Commissic
recently announced a call for tenders for recruiting evaluators foan8post-MLIS projectshe full announcement of the

call, as well as additional information, are available on page 4 of this Ed®/letter issueWe encourage our readers to

visit the Internet site http://wwiinglink.lu/htl for all information concerning the HLcalls.

Antonio Zampolli, President Khalid Choukri, CEO
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ELRA Annual Report 1
Khalid Choukri, ELRACEO

999

ur activities continue to expand ihresources sold in 1999 is 168, compafiltalian and Danish) and to assess the appli
ifferent directions and areas. Ol to 210 in 1998. Despite the decrease cability of our manuals and procedures.
distribution eforts are quite stablg number of items, our revenues hayThe validation has been completed for

in revenue despite a smaller number

cgrown. During the last fiscal year 98-

resources sold (we managed to distribui(15 months) our sales in the Speqpleted in the first quarter of 2000/ will
168 resources in 1999 compared to 2larea represented over 85.9%, whihave to revise our manuals during year

items in 1998). Our catalogue of resour
shows over 558 resources compared to

one year earlielOur member base consisj<to the figures of the previous fiscal yeeceeded

.ted about 14.1%, which is very simil

from theValidation centersWe have suc
in

‘Spanish and lItalian; Danish will be com

written area (corpus/lexicon) represgr2000 according to the feedback received

improving the quality of

of 74 paid-up members in 1999 comparge(1997-1998 12 months), respectivelresources that we expect to constitute some
to 72 in 1998 and 66 in 199%e managed| 86.6% and 13.4%. Our contribution [«of our best sellers.

to regularly publish our newsletteone | R&D efforts is also very stable both ir
percentage of revenues and in the faul

issue per quarter as plannétie 1999 call
for proposals for Language Resourc
Packaging and Production was very -s
cessful and attracted about 30 proposals
of which 8 are being partially funde
(resources available by March 200
ELRA conducted a number of surve
which will help us better plan our long ter
activities. Our members benefited fro
such surveys through the reports we mg
available.

ELDA has started a new service on da
collection which tagets all users of LRs, i

an attempt to help them produce Or'ou”agreements

source to ELDAthe production of the
resources they neetihe validation actiwi
ty proceeds in a satisfactory way: w
implemented the validation of a set of g
pora and lexica produced within the Pard
project and we started establishing o
Network of Validation Units, through a
public call for application in the Speec
area as a first step.

ELDA has submitted two proposals withi
the MLIS programme (GEMA, Network/
DC) which were accepted and started
January 2000, in addition to active involve
ment in other FP5 projects. ELO#as and
will continue to benefit from grants an
projects with the French government.

LREC-2000 oganization is in an advance
stage and we expect to have a very-s
cessful conference inAthens next
May/June 2000 (see details page 5).

ELDA/ELRA have also contributed to eve
luation projects in the Information retrieva
area and for speech recognition techno
gies.We should be able to launch a ne
sector of activities on LE and Hlevalua
tion for the benefit of the whole Languad
Engineering Community

Distribution of Language Resources
During this fiscal period we kept our sale

ber of items distributed to R&D lab
(about 6.7% of revenues for 100 ite
(over the 15 months of the fiscal peri
or 6.41% for 86 items over the
)Ymonths of 1999. Sales for commerc
<purposes represents 93.3% for 94 it

-open call, to act as an ELR¥alidation

¢

r  Commissioning the Production of

During this period, we started establishing
‘our network of validation units, and SPEX
(Centre for Speech Processing Expertise,
the Netherlands) has been selected after an

“Center for Spoken Language Resources.

(over 15 months) or 93.6% for 82 ite Language Resources

(over 12 months). Following the ELRAcall issued in 8

¢ |dentification of Language ResourcexFebruary 1999, we received 29 proposals.
All have been reviewed by three indepen
dent expertsThe board of ELRAand a
representative  of the  European
Commission have acted as the selection
committee on the basis of the experts writ
ten reports. 8 proposals have been selected
for partial funding from ELRA, for a bud
get of about 200 K€, allocated from the
LRs-P&P budget.We expect to get these
fresources by March 2000.

¢ ELRA Membership

I'Throughout the last three years we have
noticed a global steady membership base.
If we consider the sectors of activities
resources removed was 21 speech-dg(speech, text, terminology), we notice a
ibases, 20 multilingual lexica, and &particular decrease in the terminology-sec
> terminology database§he catalogug tor and a relatively important increase in
issued in September 1998 consisted the speech sectdfhis year we had about
1105 speech resources, 189 writte95 members (including those who did not
resources (both lexica and corpora), dipay yet their membership fe@he paid up
1361 terminology databases. During th members are 44 members in speech, 22 in
fiscal period, we also succeeded |lwritten and 5 in terminologycompared to,
secure over 17 speech resources,| respectively 40, 24, 8 for 1998We can
written resources, and 3 terminologalso raise that out of the 95 members of
databases which led to a catalogue| 1999, 23 joined ELRAsince 1st January
102 speech resources, 20 written cerp1999.

Ira, 48 monolingual lexicons13 multi Promotion and\wareness

(lingual lexicons and about 275 termin i ) o
Vlogy databases by 31st December 19¢ELRA continues to promote its activities at
o the major conferences and faige started
Validation of Language ResOUrCes| yq nreparation of LREC-2000 which looks
Our pilot application regarding the vali very promisingWe also continue to issutﬁ
dation of a sub-set of resources prog@lthe ELRAnewsletter four times a year wi
ced within the Parole project proved tpages devoted to describe our new
2«be very useful. Our goal was to valideresourcesThe ELRA newsletter is publi

As our core business is identification
new resources, we devoted a substant
effort to finalize a number of ne
in  particular  wit
EuroWordNet  producers  (Eur
WordNet proved to be one of our to
€selling resources\We also decided t
"remove a number of resources from
Icatalogue so we had to terminate
Lnumber of agreements (e.g. supply
low quality data compared to th
hsamples initially received, acquisitig
of providers by other companies with
ndifferent strategy etc.). The total of

\t

—_—

U
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~

ite

at the level of 1998. The number of
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has seen an impressive number of visitd

in particular for the catalogue pages.

Relationship with the European
Commission

The first European project that helpg

ELRA establish its infrastructure ended

rvities through the quarterly newslett
and other information disseminatid
meansA specific and tayeted marke
ting action following the users analys
| and market monitoring (as a follow U
*(of LRs-P&P) will be conducted t
'rupdate our business and investm

E
1

i
I
D

non-funded partneit is important to envi
sage that ELRAextends its activities
towards evaluation and fafially starts a
new branch of activities related to
Evaluation. This should also apply to
Multimodal and Multimedia resources.

September 98A new project (LRs-P&R

LE4-8335), awarded to ELDA the fra plans.We also need to liaise with th

_ €of our Language Resourvalidation work,
new IST projects that plan to produc

€in particular the work already planned

EWe will also continue the implementation

by

mework of the last call of FP4, due to st
in June 98, has been shifted to start
September 98 to avoid any perception
possible duplication of workThe project
aims at monitoring the
Engineering market (in
Language Resources aspect) and com

sioning the production of some key

resourcesThe ELRA'99 call for Languag

Languag
particulg

! Language Resources, to reach an ag
'ment on distribution issues. ELDAll

‘e actively involved in the GEMAnNd
NETWORK-DC projects (MLIS pro

(0]

1—

projects are managed with high qual

accepted for funding and we need to

gram) and we will make sure that the

standardsA number of projects submit
ted to the French government we

l'our validation Unit (SPEX).

The oganization of LREC-2000 will also
constitute a substantial feft on which
.ELDA staf will have to focus. It is imper
Etant that we continue to ganize a very
high quality event both in terms of techni
'cal content and ganizational issues.

D

Khalid Choukri

ELRA/ ELDA

55-57, rue Brillat-Savarin
75013 Paris, France
Tel.: +33 1 43 13 33 33
Fax: +33 143 13 33 30
E-mail: choukri@elda.fr

Resources Packaging and Production
been initiated in the scope of this project. we will need to recruit new employee

FulreWork ELRA has started contributing to ev.
ELRA/ELDA will carry on their regular |uation programs through the supply
activities related to the identification fl_anguage Resources, appropriate

new resources, the distribution, and thevaluation and testing. ELRAas also
salesWe will continue to promote our a€t| been involved in the ELSE project as

-

‘more eforts on these projects for whig
S

~ O W

GEMA - Gate for an Enhanced Multilingual resource Access

The aim of the GEM#Avroject (Gate for an Enhanced Multilingual resoukceess)is to provide a central andganised acces
point for the linguistic sector and to build and develop a linguistic portal with the corresponding s&hasesservices will
cover a lage range of activities, disciplines and needs of this sector and will include: on-line resource consultation ser
line resource and tool acquisition services, information services, forum services and value-added servicdza<GiednA

in the language sectdfrom its very first design, the project will clearly focus of the usersts and will constantly search f
their validation and feedback on the developments and functionality of the services.

The first step in this project consists of studying and specifying the needs expressed ligrém tipes of users of the porta
Following this analysis, the specifications of all the developments will be carried out, from the functiserlites to be deve
loped to the final exploitation plans.

If you have still not filled out the Users' Survey please visit:
http://www .elda.fr/proj/gemasurvhtml

EC Call for Evaluators and Reviewers

The EC has issued a call for evaluators and reviewers “since a proper evaluation of upconaing p®%t-MLIS calls
depend on the availability of a bettbroader skills baseThe EC has specifically mentioned that it needs evaluators w
experience in “(a) industrial research and product development, (bjnaeieet, applications-orientedTR and take-up
actions, (c) management and business oriented aspects of projects, and (d) industrial representatives for lesser co
More information pertinent to this call is available at: http://wWimglink.lu/hlt Those interested in serving as

evaluators/reviewers and who have NI registered with the EC Cordis web site (http://weardis.lu), should do so at
their earliest conveniencAny queries relating to this should be addresseddwvalexpets@dgl2.cec.be>

(1) PDF application forms can be downloaded at:
http://wwwcordis.lu/expet-candidatue/home.htmi

For more information, please contact Robdéo Cencioni at
INFSO-D4

European Commission, Information Society DGXIII
Euroforum 0-176, Jean Monnet Building

RueAlcide de Gasperi

(2) The online registration facility can be accessed at:L-2920 Luxembouy
http://candidatue.codis.lu/expet-evaluators/ Tel.: +352 4301 32886

Fax.: +352 4301 34999

E-mail: Roberto.Cencioni@cec.eu.int
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LREC 2000 News

About 300 oral and poster prsentations have been accepted by the LREC-2000 Programme Cdheyitiee listed according
to four main domains (S: Spoken resources and Evaluation We¥#jtten areal: Terminology area, E: Evaluation within

Language Resouces and Evaluation Confeence
Conference Date: 31 MA - 2 JUNE 2000

Written area) at the following address: http://welda.fr/lrec2000.html.
The structure of the workshops is given below:
o Pre-ConferenceWorkshops

29 Mey 2000 30 Méy 2000
8:00 | Workshop 1 | Workshop 2 8:00 | Workshop 3 | Workshop 6 | Workshop 7 | Workshop 11
con't
L. Dybkjaer, C. Draxler, P. Wittenburg, | J.McNaught, | E. Efthimiou, J. Mariani
"From spoken| "Very Large "Meta- "Information "Language |(CLASS project)
dialogue to full| Telephone descriptions anq  extraction resources in "Using
natural Speech annotation meets corpus| educational Evaluation
interactive |Databases", 19 schemas for linguistics" applications" within HLT
dialogue. part multimodal/multi Programs :
Theory , media languagg Results and
empirical resources", Trends"
analysis and 2d part
evaluation"
Please note that times and breaks still to be deitexd Please note that times and breaks still to be deitexd
13:30 13:30
14:30| Workshop 3 | Workshop 2 | Workshop 4 | Workshop 5 §14:30, Workshop 8 | Workshop 9
Con't
P. Wittenburg,| C. Draxler, | K-S. Choi, C. | B. Maegaard N. Ide, " Data | B. Williams,
"Meta- "Very Large Galinski, "Workshop onfl Architectures | "Developing
descriptions Telephone | "Terminology | the Evaluation and Software LR for
and annotatior] Speech resources and of Machine Support for minority
schemas for | Databases", | computation" | Translation" Large Corpora: | languages: re-
multimodal/mu 2d part Towards an | usability and
ltimedia American strategic
language National Corpus| priorities”
resources", 1s
part
20:00 20:00
o Post-ConferenceWorkshops
3 June 2000
8:00 Workshop 10
J. Tsujii, “The integration of domain specific knowledge sources in Bjflications”
Please note that times andelaks still to be determined
13:30 Break / Lunch

o Panels:A set of panels are going to beanised during the Conference. One of the panajanged byA. Zampolli, is entitled
“Funding Agency and International Cooperation”; a second ongarosed by Z.Vetulani, deals with “Human Language
Technology Resources for Central European Languages: European Integration Issues”. More information will be made available
the LREC-2000 web site as soon as possible.

For information with regard to exhibiting at LREC2000, please contact the LREC2000 Conference Secretariat :Lt:
LREC2000@ilsp.gr
The cost of stands for the whole Conference duration are available at:
http://www .elda.fr/Ir ec2000.html
For other technical information, please visit:
http://www .elda.fr/Ir ec2000.html

EUROPEAN

E
A

RESOURCES

ASSOCIATION
HOVNONV]

The ELRANewsletter

Januay - March 2000



Applied Speech Pocessinglechnologies - OurJourney

Siegfried Kunzmann, IBM Speech Systems

Introduction within various application scenarig

Speech processing technologies h \focusmg first on progress in dictatid

improved tremendously over the last de eaizt;ms ?r:d :g;?ri;ﬁ?saacigf:nﬁgr
de and especially during the very last fev y imp . . ep
based man-machine interaction -s\

ears.This progress now allows the int
y prog tems followed by the advantages

gration and use of spoken input to sol leveraging conversational technel
real world tasks on PCs, consumer devi Ggies ging

(e.g. PDAs, mobile phones, appliance:s
automotive environment, etc.) as well
over (landline, wireless) telephone lines
(e.g. directory assistance services, infpi ) o
mation retrieval tasks). Public attention (1he first release of IBM's dictatio
the progress of speech technologies hiSystem (IBM Speech Server Series]
continuously grown, especially after theln 1992 was tayeted for a client-serve
commercial introduction of highly accura €nvironment to facilitate the produ
te, general purpose, g vocabulary tion of text Wlthln lage oganizations
speaker independent, continuous spep©F corporate environmentghe speect
recognition systems for the PC (retajl Processing services have been m
market to a rapidly growing number available to each client via 'E\CP/IF_J
users in 1997 by Dragon and IBM, apcPased network from a workstatig
soon followed by systems from L&H and"€quiring special purpose hardware
Philips. In the general public this awarg SUPPOrt  real-time  recognitior
ness of speech also raised lots of expe )y Lap
tions regarding the possibilities of integra "€Source limitations supported spea
ting accurate, lge vocabulary speec dependen_t recognl_tlon of discre
recognition and understanding intofeif | SP€ech with an active vocabulary
rent, complex application scenarios - prabout 20,000 - 30,000 wordshe user
far not limited to applications allowing tp Interface, called dictation windqy
produce text via voiceThese growing| Provided basic functions like reco
expectations rapidly led to a change |iding/playback, recognition, limite
focus of speech researchers from exglformatting and correction of the rec
ring speech technologies independerjti9nizéd text including voice-drive
towards the building of complete (conver "éléase of the dictated text to oth

Technology Progress for Dictation
Systems

=

«speech started to be widely accepted by
rusers as a viable solution to increase pro
aductivity in day to day work.
)
‘User feedback has shown that accuracy
irelated progress (e.g. further shortening
Oenrollment phases, unsupervised acoustic
adaptation, upfront analyzing of available
user text, ongoing dynamic caching of
dictated text, very l@e active vocabula
ries with > 200k words) is still a dominant
nfactor for further researchet, it is at least
ras important, if not more, to address-usa
rbility expectations and requirements from
s 'real' end users. For most of the users-spee
ch as alternative input device means seam
less integration and support of widely
hused applications. End users, unlike early
adopters, do not really want to be bothered
rwith technology detailsThey just expect
ito 'get their text rapidly and painlessly into
.the computer'. During the last years user

{Technology capabilities and computefeedback led to significant changes in the

«dictation paradigm. Some recent examples
tfor usability improvements are the intro
cduction of features like direct dictation
into standard applications, inline cem
mands (e.g. casing, bold, italic), automatic
r formatting (e.g. categories like dates,
inumbers, currencies; spoken three dollar
hfifty, displayed 3,508), voice driven navi
ngation and correction, agents to help iden
etify setup and recognition problems (e.g.

sational) systems solving real world task @Pplications. Soon after the initia microphone / audio setup, speaking style,

by integrating and making available all'¢/eases technology progress allow
required speech technologies (like re¢ct0 make real-time speech recogniti
gnition, understanding, dialog mana e functions gvallable on PCs supporti
ment, TTS). This, in turn, changed thg ©S/2 orWindows (very recently als
common assessment of speech driyeLinux and Macintosh)The first pro
applications: from pure accuracy mea Lducts_ on these platforms still requir
rements towards improvements on s SPecial purpose hardware to satisfy
ported functionality user acceptance arjgintensive CPU demands of the spes

usability from a human factors and natufz@/g0rithms and also to provide th
interaction perspective. functionality of a sound card. Rapid

increasing computer powerdisk
Focusing onViaVoice speech processingspace, widely available (cheap) sou
technologies we aim at giving an outlinecards and microphones in conjuncti
of the journey speech research has mawith further progress on speech rec

¢how-to tutorials) and modeless dictation.
bEspecially the introduction of modeless
ndictation improved the perceived user
pacceptance a loThe user is now no len
ger required to say trigger words to switch
b between dictation of text or command
fexecution.This achievement was possible
by having the recognizer leverage short
ipauses ahead of commands and / or the
ycontext of the decoded utterance (eom
mand word sequences are within a gram
rmar or free text) to automatically 'deduce'
bthe intended (i.e. most likely) user action.
(Consequentlythis resulted in a powerful

so far and of the direction it is current|ygnition technologies laid the grounﬁdfeature to further improve the usability by

heading to facilitate and improve map-for making speech available to ager
machine interactionto illustrate the cur | ly growing user groupwith the intre

rent state-of-the-art as well as future eha duction of speakeindependent, conti
lenges we will describe technology neednuous speech recognition in 199

1
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Speach Statistical
. /_,'- Recogniticn ™ Parser |
: Dialog
%{ kanager (- BST-;E:nd - ;":;;L"EL
Speech BrEwer
he Syrttesic | Gereration [™]

Figure 1: SystenArchitectues

Lowering acceptance thresholds ahapplications like information retrievd
improving the usability will be the tasks which require access to dyna
major tasks for the future in order [ocally changing database conten
further establish speech as a viableSystems with clearly defined mer
alternative input device for the desk structures we call directed dialog sy
top. Apart from obviously required tems.
improvements on basic recognition
accuracy the introduction of 'natural Directory Dialing, a directed dialo
commands', implemented by extensisystem available for various Ial
ve grammars, already pointswards| guages, is a typical representative fg
the desire of more flexible methods fpidirectory assistance service applid
generating text as well as for interactin(tion where people call a central nu
with PC applications based on naturaklarber to be connected directly to
guage understanding technologies. employee in a lge corporation or tg
. receive information about alternati
Technology Progress faelephony Systems ways of getting in touch with that pe
For a rather long period of time highlyson e.g. via e-mail, cell phone, fa
optimized, accurate, small vocabularDirectory sizes range from a few tho
(digit) recognizers have been availaéﬂmhsand names up to several hund
and deployed in Ige installations tq thousands of names. In early 1999,
allow speech-driven navigation of appli set up a directory dialer in IBM's cg
cations (e.g. directory assistance) descenter for NorthAmerica. It is basec
gned for the phone pad, especially intgleon ViaVoice technology and manag
phony networks where touch-tone capab a 200,000 names directory order to
lities were not availableTypically, this | uniquely identify a person's phor
resulted in a limited user acceptancenumber (or in general: information
especially if the dialog structure gets morthe system typically asks for locatid
complex and complicatedhe rapid pre | and nameAlso in 1999, for technolo
gress in research on ¢@r vocabulary gy demonstration purposes, we set
speech recognition technology and natdria Directory Dialer based on th
language understanding over the last fe German telephone system manag
years made it feasible to apply these teclaccess to over 1 million names. H
niques also over telephone lines. Insteécertain very common names it is req
of saying (pressing) the number (button) red, apart from stating the home toy
in a banking application to get informationof a particular person, to give son
on the status of your account it is mucladditional distinguishing informatio
more natural to assign words (e.g. accouilike the street name in order to unigu
balance) or (grammar defined) woycly identify the request.
sequences (e.g. can you show me |
account balance) that are meaningful ffcA large number of directory assistan
the user to trigger the required activitly | applications is required to work in
addition, the possibility to use thfent,| variety of languages especially in
dynamically generated grammars for-dif multinational, multi-lingual environ
ferent states of the application is a p Iment like Europe. Often these servid
ful first step to increase the usability apcare made available via téfent phone

:

r

to choose the spoken language or use lan
guage identification technologies to select
the proper recognizerBy meging the
phone set of several languages into a-<com
mon phone set a unified, single acoustic
system can be built, explicit prompts to
the user can be avoided, which in turn
minimizes the time for the user required to
gain requested informatioith such a
multi-lingual acoustic system the actual
recognition vocabulary can be defined
during setup and definition of the applica

tion by specifying grammars containing

the allowed words / phrases in each-lan
‘guage. In this scenario each valid path
'through the grammar can be based on a
‘different languageTo demonstrate the
effectiveness of such an approach we set
up a trafic jam information system which

?allows the user to query the current fiaf

situation on German motorways in either
r‘British English, French or German over a
‘single phone line. On request the fiaf
information is directly loaded from an
internet server and prompted to the caller
via speech synthesis in the user's langua
‘ge.This also requires the transformation
of the (German) tréit information into a

)‘proper answer template for that language.

u
¢«The introduction of speech driven tele

vphony applications will rapidly grow over

| the next few yeardhis is not only trigge
red by the growing mobility of people and
~the demand for timely information (e.g.
events, news, city services, travel and
(reservations, weather forecast) but also
because of the need for further cost reduc
itions to perform these information ser
vices 24 hours a day days a week.

: Increased Usability with Conversational

. Systems

¢In order to solve dférent tasks in a com
I plex application by using a lge vocabu
vlary, directed dialog system the user is still
hconstrained to follow a predefined menu
hstructure designed for this application.
¢This requires to give particular informa

tion at particular points in time; this is true
even if the list of alternatives to choose
cfrom is rather long. Moreoveuser access

¢to telephony applications is typically rela

tively short and doesn't allow long 'lear

ning curves'.Therefore, conversationg
esystem techniques which support fur]
tions like providing and requesting refine

c
d

provides capabilities to handle compleynumbers, explicitly prompting the us
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across tasks, and mixed-initiative dialdg
yield to much higher user acceptante.
gain such flexibility system architecturels
as shown in figure 1 are requiretb be
able to deal with partial and even ungk
matical sentences, typical for natura
interactions, grammar based systems |a
not powerful enoughThus, the speec
recognition component is characterized|b
the use of domain specific, statisticaldan
guage models to decode the speech inpl
The Satistical Parser transforms the rego
gnized utterance into an application spegc
fic slot representation.The Dialog
Manager is carrying the dialog status
during the entire conversation with the
user deals with refined information, takes
initiative in case of institient informa
tion till the actual request to the Backen(
System can be initiatedThe Backen
System gets the requested informat
from a web server or directly from gnrecognition technologies, so that un
enterprise database_The Answer fied access to the name d|a.||ng func
Generation modu'e generates nat ritionality can be made available for|:
prompts to structure information, to previ variety of languages.

de only partial information in case of tQo\wnile directed dialog systems usil
much alternatives, and incorporates ret ifvery lage vocabulary speech recog
ved information dependent on the dialp(jon systems have by now becor
status or requested missing informatior siate-of-the-art, significant experien
The actual transformation of the textyanas peen gained on the capabilities
prompt into an audio message is handlécqnyersational systems and especi
via Speech Synthesis. on the increased usability and accs
tance by users. Similar to the early-v
Extending the framework of directory dia sions of desktop dictation syster
ling, we developed conversational dialerwhere very narrow-domain syster
for British English, French, German ancwere built and deployed (e.g. radiel
Spanish in 1999The active dictionary gy systems), natural language tech
sizes range from a few hundred names tlogies will initially focus on specifig
to about 8000 names, e.g. in the Frencapplications and limited tasks, to
system which is currently deployed forThe technology is rapidly becomir
internal use for IBMers in Pari$he main| more powerful with the taet to get
objective for these technology prototype:higher acceptance by users trying
was to rapidly build, for various lar) handle complex tasks. Moreovyel
guages, conversational systems |tconversational technology will not
demonstrate the benefits of natural-laronly be used for desktop and telep
guage capabilities as well as to proove thiny based applications but will also b
common application design, concepgsrequired for kiosk systems.

SAMPLE DIALOG

System: IBM Name Dialing

User: Hallo, good morning, may|
have the number of Carsten, pleas

System: We have Carsten Gunth
and Carsten Siegler

System Initiative: Desambiguation
of names

Give me the first
Selection fom a shott list

System: The number of Carsten
Guntheris 45 7 8.

User: Dial him
Resolving of pionouns

System: Dialing Carsten Ginth
457 8.

User:

A1

r

othe integration of multi-lingual speegt

\
!
n

~
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2}
2!
n
n
9
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of recent public statements predict the
convegence of the traditional internet and
the telephone network. Digital phone lines
andWirelessApplication Protocol techro
logy combined with special browsers (e.g.
optimized for small displays) allow to
make internet content available via new
information channels by extending the
HTML paradigm which is based on
having common application and business
logic separated from presentation logic.
Similarly, VoIP allows PC users to com
municate over the Internet with other
users connected to the telephone network.
Emeging standards (WML, XML,
VXML aim at simplifying and unifying
application development across all these
different input / output channel$his is
complemented by users expecting such
applications and technologies to be func
tional and easy-to-usdhis requires the
provision of common interaction models
to on-line content and services across all
information channels. Speech processing
technologies (including high qualiiyext-
To-Speech, transcription systems, machi
ne translation, speaker identification /
verification, ...) will play a very dominant
role to be able to fulfill unified access to
information, especially if this framework
is extended towards multi-modal inter
faces that require the integration of gestu
re recognition and speech processing.
Apart from the technological challenges
this will also mean that speech technrolo
gies for the desktop, telephone and censu
mer devices need to be combined (e.g.
local and client/server processing) and
even meged in order to provide a robust,
seamless, speech driven user interface
across all these input / output devices.
This progress will help overcome langua
ge barriers by providing the ability to
access all available types of on-line
content and services with the same model
of interaction.

functions and backend access can be §f
red (and partially unified) across ha
guages, thus helping minimize the time|t
build the applicationThe currently sup
ported functions of these prototypes
qguerying the numbedialing and the abi
lity to leave messages for the addressee

Outlook

In today's information societymulti-
lingual content is made available tg
rapidly growing population using th
internet. In parallel, the increase
introduction of mobile phones allow
Common base design and concepts [acommunication at any time and a
especially required to allow enhancemepiplace which in turn raises the dem

S = h

Dr. Siegfried Kunzmann
Research &echnology Manager
European Speech Research,
a Speech Systems

Vangerowstrl8

d D- Heidelbeg

Tel.: +49 6221 59 4443

y Fax: +49 6221 59 3500

d E-mail: kunzmann@de.ibm.com
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of such conversational systems towafdfor instant access to informatiof.lot
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EuroWordNet: a Multilingual Database with Wordnets in 8 Languages

Piek \wssen, Sail-labs, Belgium

uroWordNet has been funded bySuch a multilin
Ethe European Commission as piogual database

jects LE2-4003 and LE4-8328 useful fo
(http://www.hum.uva.nl/~ewn) The goal| cross-languag
was to build a multilingual lexical databa information
se with wordnets for 8 European i{anretrieval, fo
guages: English, German, French, DutcHfansfer 0
Spanish, Italian, Czech and Estonianinformatiorn
Each wordnet is structured along the samiom one
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lines as the PrincetonNordNet for
English in terms of sets of synonyms, s
called synsets, between which ba
semantic relations are expressed.

example, {car; auto; automobile; machi Wordnets. Via

ne; motorcar} is a synset WordNet that

resource to an
other or for sim
si@ly comparing
—dpe  different

the Inter

is related to: Lingual-Index
the  wordnet
- more general concepts or the hyperonyrgiso share | Figure 1: The multilingual design of the EaMbrdNet database
synset: {motor vehicle; automotive common top*
vehicle}, ontology of basic semantic distinction database formatThe database versions

- more specific concepts or hyponym sy
sets: e.g. {cruiser; squad car; patrol ¢
police car; prowl car} and {cab; tax
hack; taxicab},

- parts it is composed of: e.g. {bumpe
{car door}, {car mirror} and {car win
dow}.

Each of these synsets is again related

N(such as (in)animate, natural, artifagtcan be accessed, edited and compared in

arFigure 1 illustrates the modular multi the multilingual database Polaris or vie

; lingual design of the databas&he| wed with the graphical interface
industrial users in the project h Periscope.The wordnets and Periscope

}validated the data and demonstrateg are distributed via ELDA/ELRA, the mul
use in mono-]ingua| and Cross_”ng Etilingual wordnet editor Polaris is distribu
information retrieval. ted by Lernout and Hauspie (email:

Geert.Adriaens@lhs.be). Both Polaris and

| fbhe data have been built using a egrPeriscope run onWindows95/98/NT

other synsets thus constituting a huge mefon strategy starting from a shared|{smachines.The wordnets require between

work or wordnet. Such a wordnet can
used for making semantic inferenc
about the meanings of words (what mg¢
nings can be interpreted as vehicles),
finding alternative expressions or wd
dings, or for simply expanding words
sets of semantically related or close wo
in information retrieval.

The wordnets for each language
EuroWbrdNet are stored in a central le
cal database system and each meanir
linked to a so-called Intdringual-Index,
thus creating a multilingual databa%éis
index is based on the concepts
WordNet1.5, but has been adapted to-(
vide a more dicient mapping. In the mul
tilingual database it is possible to go frd

one meaning in a wordnet to a meaning i

another wordnet, which is linked to tk
same index-record. In total, 90 feifent
language-internal relations have be
defined and 20 types of equivalence +¢

h®f 1300 most important concepts, th10 and 25 MB disk space eadnother

es0-called Base Concept3he Base 70MB are needed faNordNetl.5 and the
hgConcepts (represented as records Inter-Lingual-Index.All data can however
fdhe InterLingual-Index) have beenalso be accessed from CD.

r classified by a top-ontology of & . ) )

L ,semantic distinctionsThis top-ontole All project information and documenta

4@y provides a common framework tion can be downloaded from the
all the wordnets. Each language-sp (EuroWordNetWWW-site, as well as free

fic wordnet contains a set of carefulhS@mples of the wordnets (as text files and
as databases) and the Periscope viewer
i ConceptsThe lexicalizations that a e The design of the database, definitions of

directly related to these Base Conc r:the relations and structures are given in
g(hyperonyms hyponyms and ot cthe general Euro@fdNet document that

relations) have been specified manye¢an also be downloaded from
ilv. This resulted in core wordnets t http:/lwww.hum.uva.nl/~ewn.The table

(;1ave a high quality and are highhPage 10 gives a quantitative overview of

compatible across the languagese| the final wordnets.

core wordnets have been extendl : , ,
m-. . , :
'rismg semi-automatic _techniqu We believe that Euro@/dNet is a solid

omparson of the wordnts has /2792100 o e deveopmentof i,
ded further improvements. shared and transferred to all the associated
efThe EuroVérdNet project finished ip languages. In addition to the use for
lathe summer of 1999 and the wordne (cross-language) information retrieva

irselected mappings to these B

=

e

tions to the Intetingual-Index.
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Smns/ Entries Sens/  LIRds.
entry syns

Snsas | No. of LIRds EQRds EORds Snsds

ILI /syn without

directly benefit from th

multilingual semanti SNSES - SyNS.
resources. informatiofpy o, Nouns | 34455 54428 158 45072] 118 84869 246 26124 078 607
acquisition tools, authorinf\yqrdnet Verbs | 9040| 14151  157| 886| 160 25073 287| 2624 296 1133
tools, |anguage-|eami| Other 520 1622 312 148 109 797 153 n.a. n.a. n.aj
tools, translation-tools, S Total | 44015 70201  159| 56283 125 111639 254 5318 121] 7208
marizers Spanish Nouns | 18577| 41202  222| 23216] 178 40559 218 1884 100 0
: Wordnet Vebs | 262 6795  261| 2278] 298 3749 144 2602 100 0
H Other 2191| 2439 111 2439 100 10855 495 n.a n.a n.aj
Finally, we expect that t Total | 23370[ 50526  216| 27983| 181 55163 236 2136 091 0
EuroWbrdNet database W, Nouns | 30160| 34552 115| 24003| 139 83021 275| 438  145| o
be extended to many mq,, .. Vebs | 876 12473 142 6607| 189 30757 350 2741 318 0
languages. Other groups Other | 1463 1474  101] 1468 100 320 225 na nal nal
Current'y deve|oping WOHK Total 40428| 48499 120] 32978 147 117068 290 71789 1,78 1561
: : French Nouns | 17826| 24499 137 14879] 165 39172 220 17815 100 16
nets with national funds f Wordnet Verbs | 4919 8310 169| 388| 213 1032 210 4915 100 4
other European languad Other of na nal nal na n.a n.al na ___nal n.al
using the same format 4 Total | 22745| 32809  144| 18777 175 49494 218 22730 100 20
specifications g German Nouns | 99%1| 13666 137 12746| 107 23856 240 10570 106 0
EuroWbrdNet. These word Wordnet Verbs | 5166 6778 131 43| 156 10960 212 5762 112 0
. Other 15 19 127 19] 100 2 013 15 100 0
nets can be Imkeql to a Total | 15132 20453 135 17098] 120 34818 230 1647 108 0
other wordnet available |c,ach Nouns | 9727| 1329  142| 9277 149 19856 204 9729 100 q
the databas&Vordnets devq\yordnet Verbs | 3097] 6120 198 3006| 204 6403 207 3097 100 0
loped In collaboration wij Tl | 1mod| 1m0 1se| 1z83| 162 ocame| 208 1mos 100 0
Eur_oV\brdNet cove.r the fo Estonian Nouns | 5008| 826 164 7209] 114 10873 216 5683 113 0
lowing languages: Basqy . ' Vebs | 2e0| 5613 212 372| 150 5445 205  3m1 125 0
Catalan, Portuguese, Dani Other 00 na nal nal na n.a n.a na nal nal
Norwegian, Swedis Total 7678 13339 180 10%61| 126 16318 213 004 117 0
Romanian, Slovenial English Nouns 4751| 14188 299 2524 562 20707 4 36 n.a. n.a. n.aj
; ; : Verbs | 11363| 25761 227| 14726 1,75 21070 185 n.a n.a n.al
Lithuanian, Russian, a vaéﬁsft other | 2471 630 250 70| 913 363 147 na _nal na
Greek.An important aspe Toal | 16361] 40688 248| 17320 234 42140 258 na nal nal
is here to maintain the fifwordNet1.5 Nouns | 60521|107428  178| 88175 122 15223 263 na nal nal
mework so that the stand Verbs | 11363| 25768 227) 14734 175 24331 214 n.a n.a n.a;
dization efect will continue Other 22631| 54406 240 23708 229 2781 123 n.a n.a. n.aj
Toal | 945150187602 198l 106617] 148 211375 224 na nal n
Table: Quantitative overiew of the Elo\WordNet database
Piek\ossen Explanation of the columns
Sail-labs Synsets = concepts represented by synonymous word senses
. No. of senses = number of word senses, or synonyms
Coveliersstraat 15 Sens./ syns. = average of senses or synonyms per synset
2600 Berchem, Belgiury Entrie/s . = numger °¥ words .
. ens./ entr = number of senses per wor
Tel.: +32 3 287.64.50 ||/ pels. / = number lan uage—igternal relations
Fax: +32 3 287.64.70 |||LIRels/ syns = average of language-internal relations per synset
E-mail: EQRels-ILI = number of equivalence relations to the Iatémgual-Index
. . EQRels/syn = average of equivalence relations per synset
piek.vossen@sail-labs.be|Syhsets without ILI = synsets without a equivalence relation

Example-Based Machinélranslation at Carnegie Mellon University
Ralf D. Bown, Carnegie Mellon Universijtizanguage @chnologies Institute

EBMT) is fundamentally translation trees and match the trees [5]. One ¢ijects[2].
y analogy Given a corpus of pre find the nearest single match for th
translated examples, one translates- prcomplete input (as is typically done |r

| - . ching is that one does not need to build a
viously-unseen text by finding the bestranslation memory systems) and t Eparser (as would be the case for parse-tree
match(es) in the corpus and using the -ass e

. . _ scattempt to modify both the matche(maiching) or implement language-specific
ciated translation(s). If this sounds a lot likexample and its associated translation mqgification rulesAs a result. our EBMT
a translation memory (TM) system, it ’

L J<create an exact match for the input [6system is perfectly suited for rapid develop
because EBMTs a superset of translatignOr one can find the complete set of exament of new language pairs -- given aéar

memory phrasal matches and piecetogetherafsentence_a”gned corpus such as the

There are a variety of approaches to find|rtransiation from the fragments, which|itHansard [4], an initial version of a new bidi
the “best match™ for a new sentence. Orthe approach taken at Carnegie Mellcrectional translator can be created in one or

Example-Based Machin@ranslation| can parse the corpus into syntactic parfor both the Pangloss and DIPLONAro-
(

The advantage of using exact phrasal-mat
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two days.

The disadvantage of exact matching is thaIn the input to be translated, phras
requires several million words of parallel teybelonging to an equiva

members of an equivalence class.

|

which preferably contains linguistic infor
mation such as gender and numbagged
entries are not limited to literal strings --

for reasonably broad coverage of unrestrigtlence class are alwa
text, which may be ditult to obtain.Thus, | replaced by the cla
we have embarked on a project (funded|iname. In the examp
the National Science Foundation) to dcbase, the class memb
generalization of the pretranslated exampltare only replaced if &
thereby dramatically reducing the requireappropriate translation
size of the training corpushese generalizg present in the tget-lan
tions may be syntactic (noun, verb, adjectivguage half of t

book
livre

;;;(TOKEN <NOUN-M>)

;(TOKEN <NP-M>)
<POSS> <ADJ-M> <NOUN-M>
<POSS> <NOUN-M> <ADJ-M>

Figure 1: Sample English-Femch Poduction Rules

;;(TOKEN <NP-M>)
the <NOUN-M>
le <NOUN-M>

;;(TOKEN <NP-F>)
the <NOUN-F>
la <NOUN-F>

or semantic (weekdagolor companycounr | example. To permit proper matching
try, etc.), and are implemented by patte against the example base, ambigugd
replacement in both the corpus and the in“words™ are permitted which match an
to be translated. of several alternatives at that locatio
Whenever a single word is replaced |
jits class name, the original word is reta
ned as an alternative for matchin
unfortunately this is not possible for
phrases as the tifence in length would
cause erroneous matches when exal
ning the indexThis capability for ambi

guous terms also allows words to be
multiple equivalence classes provide
that the translations are mutually -di
tinct. (If there were a common transle
tion between dferent equivalence
classes, the system would be unable
decide which to use).

The underlying idea behind generalizatior
that there are equivalence classes of wi
and phrases that may be used interchan
bly in a particular context and still yiel
grammatical results. For instance, any-pr
translated example which uses the w
“Monday” could be modified to us
“Tuesday” instead (or any other day of {f
week).At a more general level, if one ca
identify noun phrases in the source-lang
ge text, one can then (within limits) subgt
tute any other noun phrase whereever a ric
phrase occurs. One does not need exper
guists to create a full grammar of the-lai
guage -- a small subset grammar captufiWhenever a term is replaced by its cla
the most frequent patterns and phenomename, the corresponding translation
will suffice; it can always be extended lateremembered. Once a translation of t
as needs and available resources dictate|. tokenized text has been found, ea

The basic algorithm in the Carnegie Mellp0Ken iS expanded by substituting tf
EBMT system is to search the example bptransiation -which ‘was remembere
for the lagest phrases from the input whig WNen the text was initially tokenized
are contained in each pre-translated sent 1 NiS back-substitution step yields th
ce. For each match, the corresponding trafin@l translation which is output, and i
lation is determined by performing .what makes equivalence classes work
word-level alignment [2] of the two halve<As an example, consider the sentence
of the translation exampleThe overall| John  Miller  flew to
translation is assembled from the parii Frankfurt on December 3rd.
translatiqns using a st.atistical .Iangu (This becomes
modeler in our multi-engine machine-tra ‘<firsthame-m>
lation architecture [1].

<lastname>
flew to <city> on <month>
This partial exact matching is extended |k<ordinal>.

allowing the equivalence classes mentio
above. Equivalence classes are applie
replacing any matching words or phrast
with the name of the equivalence cl _
appending a disambiguating number if th after a second pasBhe tokenized form
equivalence class has already been usd¢Will now match

the sentence (referred to as tokenizing in[tDr- Howard Johnson flew to
remainder of this article)The process ig lthaca on 7 April 1997.
repeated unti no more replacements [F@Mong many other possibilities.
possible, at which time a partial exact maltA further generalization of equivalenc
against the example base is performed, ficlasses involves repeated (recursiv
as previously without equivalence classematching against the example base. F
Since the example base has also been tcthis extension, translation pairs in th

‘after an initial tokenization pass, and thé
<person-m> flew to <city>on
<date>.

they may themselves contain tokens, -allo
wing the use of paired production rules to
create a grammgaas shown in Figure 1.

—

y
n

yTo perform a translation, the system first
lisearches for phrases that completely match
jone or more tagged entries, and then substi
tutes the associated tags into the input text.
This process is repeated until there are no
more complete matches of tagged entries, at
which point an extended form of the normal
iipartial-exact match against all examples --
(ncluding tagged entries -- in the knowledge
5 base is performeds is the case when using
L equivalence classes, at each step the appro
priate back-substitution is remembered so
‘that it can be applied to the tokenized trans
lation in order to produce the final output.

<The process of matching against the corpus
iis more complex when grammar rules are
hinvolved, because not all alternative terms
cwhich will be matched represent the same
¢number of words in the input. Each of the
cindividual substitutions produced at any
. stage of the repeated tokenization described
eabove may be matched against the corpus.
sRecursive matching permits a word to be in
. multiple equivalence classes even when the
translations are not distinct, and can be
applied more generally than simple tokeni
zation because replacements are only made
in the proper context.

When the tags contain linguistic informa
tion, this information can be used to enforce
constraints and thus select the appropriate
| translation of a word. For the example
" shown in Figure 2, the English word fa@f
dable” can be translated as either a singular
or plural adjective; this is indicated by sho
wing all alternatives for a given word as a
list in parenthesedAfter a first recursive
matching pass, both ‘fafdable” and “pain
ters” are tokenized. Searching the corpus for
a further tagged match of this initial result
eyields only the masculine noun phrasein
ewhich both adjective and noun are plurgl,
~which disambiguates “ffrdable” as the

eplural form. Once no more matches are-pps

nized, this allows interchangeable use of tlexample base are tagged with a toki
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esible, the translation of the fully-tokenized




... the afordable painters ...

==> the (<adj-s> <adj-p>
<noun-m-p> ...
==> ... the <adj-p> <noun-m-p> ...
==> ... <np-m> ...

-=- translation into Spanish -3
==> ... <np-m> ...
==> ... los <noun-m-p> <adj-p> ...

=> ... los pintores accesibles ...

Figure 2: Disambiguation though
Linguistic Constraints

input is determined, and the tokenizatio
reversed by back-substituting the approy
te translation for each tokenized term,
remembered during tokenizatiofhe final
result is a translation in which the corr
alternative has been selected.

The efort of adding the grammar rules g
linguistic information was quite mode
totalling an estimated 70-80 hours for

French system and 50-60 hours for

Spanish systemWhile the availability o
morphological information for both Fren
and Spanish considerably reduced the lev
effort, for many language pairs much of

work can be performed automatically e
without such data, given a bilingual dictie
ry which is required anywayBy matching
sufixes or other lexical features, as was d
for the Spanish system (and to a lesser e
for the French system), many of the most
guent morphological variations can be ca
red.Work is also underway on a method
automatically learning equivalence clag
from the training corpus, which will signif
cantly reduce the manuaff@t involved in
adding linguistic information to generali
the corpus.

Adding equivalence classes produce
small but noticeable improvement, and
greater infusion of generalization due

recursive matches produces a greater irjp

vement.A series of experiments publish
last summer [3] showed as much as an @

Ftwithin another lager match are show

-12-

training text required to be able to transwithout generalization, on the other hand,
late a given percentage of arbitrary inguicorrectly uses "votes" because that is the
Our French system reaches 80% covér.usage in the corpus.
ge of the test text with less than 300,00
words of training material (nearly all
which consists of grammar rules anc
morphological entries) when using
recursive matching, but requires
million words without grammar rul
and 1.2 million words when relying sel
ly on the translation examples. Since th
| performance curve flattens out, theflif
rirence is even greater for higher coverac
;values -- achieving 90% coverage requi References

red less than half a million words with[1] Ralf Brown and Robert Frederking.
~recursive matching versus 7 millignApplying Statistical English Language

words without. Similarly the Spanish Modeling to Sym- bolic Machine Translation.

system reaches 80% coverage with gnlin Proceedings of the Sixth International
N 350,000 words versus 2.5 million worflsConference on Theoretical and Methodological
Stand 90% with only 3 million words vef Issues in Machine Translation (TMI-95), pages
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. . .| Translation SystemIn Proceedings of the
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| translation for any match is shown, antw cs.cmu.edu/~ralfipapers.html.

no matches which are entirely contai e‘[4] Linguistic Data ConsortiumHansard

hCorpus of Parallel English and French
:Cll_Linguistic Data Consortium, December 1997.

rht‘[p://WWW.Idc.upenn.edu/.

e[5] M. Nagao.A Framework of a Mechanical
hn Translation between Japanese and English by
L Analogy Principle.In A. Elithorn and R.

'arBanerji (eds), editors, Artificial and Human

While increasing the &fctiveness of the
available translation examples is an interes
ting result for major languages such as
French and Spanish, it is vital for languages
‘which have little or no available parallel
text; for such languages, being able to gene
ralize the examples which can be found or
manually generated may be what makes a
translation system feasible at all.

The left-hand column indicates whi
s phrase was matched and the pen
tt score for the generated translation (z
tis considered perfect), while th
right-hand column shows the translatid
e With less than half as much parallel t¢
r((including morphological and gramm

€]

of magnitude reduction in the amount

erIntelligence. NATO Publications, 1984.
[6] Tony Veale and Andy Way. GaijinA

centries), the generalized version cov

Input:

La motion de M. Lewis est adoptée par 147 voix contre 77.
(Mr. Lewis' motion is adopted by 147 votes to 77.)

707,000-word corpus, no generalization:
"motion of Mr . Lewis"

"la motion de M. lewis" (1)

more of the input
with generally lon
ger matches, by
also with lower
quality. Thus,
“voix” is translated

Template-Driven Bootstrapping Approach to
t Example- Based Machine Translatiom
Proceedings of the NeMNLP'97, New
Methods in Natural Language Processessing,
Sofia, Bulgaria, September 1997.

"adoptée par" (0) "adopted by" as “voice” rathel http://www.compapp.dcu.ie/
"147 voix" (0) "147 votes" h “ | ~tonyv/papers/gaijin.html.
"77 " (0) e than votes |

307,000-word corpus, with full generalization:

"the motion for Mister"
"Mister Lewis's motion"
"is adopted by 147"

"by 147 voice against 77."

"la motion de M." (2.21)
"motion de m . lewis" (0.4)
"est adoptée par 147" (1.825)
"par 147 voix contre 77 ." (1)

Figure 3: Comparison WWh and Wthout Generalization

because the gen
ralization rules dg
not take the natur
of the corpus (par
liamentary procee

Ralf D. Brown

Carnegie Mellon University
LanguageTechnologies Institute
5000 Forbe#&venue

11°

dings) into| | Pittsbugh, A 15213-3890
accountThe much| | E-mail: ralf+@cs.cmu.edu
smaller match
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New Resouces

ELRA-WO0021 ICE-GB (British English component of the International Corpus of English)

ICE-GB is the British component of the International Corpus of English (ICE). ICE began in 1990 with the primary aim of providin
material for comparative studies of varieties of English throughout the Werihty centres around the world are preparing corpora
of their own national or regional variety of English.

ICE-GB is fully grammatically analysed. Like all the ICE corpora, ICE-GB consists of a million words of spoken and written Englis!
and adheres to the common corpus design. 200 written and 300 spoken texts make up the million words. Every text is grammati
annotated, allowing complex and detailed searches across the whole corpus.

ICE-GB contains 83,394 parse trees, including 59,640 in the spoken part of the corpus.

ICE-GB has been fully checked. It was checked by linguists at several stages in its completion, using both a traditional 'post-check
strategy and also by cross-sectional ebased searches.

ICE-GB is distributed with the retrieval softw
ICECUP(the International Corpus of English Cor| price for ELRA members: Price for non members:
Utility Program). ICECUPsupports a variety for research use: 780 EURO for research use: 1,500 EURO

query types, including the use of the parse ang for commercial use: 8,500 EURO for commercial use: 15,000 EURO
to construct Fuzzyree Fragments to search the-

pus.

|
ELRA-S0076 French Speechdat(ll) FDB-5000

The French SpeechDat(ll) FDB-5000 comprises 5040 French speakers (2,693 females, 2,347 males) recorded over the French fixec
phone networkThe SpeechDat database has been collected and annotatedrRAMIORTEL COMMUNICATIONS. 40 speakers

have been added to the original 5,000 speakers to fit the requirements of the dakabdseabase is partitioned into 18 CDs, each of
which comprises 300 speakers sessions (except for CD 4, with 100 speakers s@dsospepech databases made within the
SpeechDat(ll) project were validated by SPEX, the Netherlands, to assess their compliance with the SpeechDat format and content
cifications.

The speech files are stored as sequences of 8-bit, 8k&lz speech files and are not compressed, according to the specifications of
SpeechDafThey contain a file header of 16 bytes. Each prompt utterance is stored within a separate file (file extension FRA) and |
an accompanyingSCIl SAM label file (file extension FRO).

Corpus contents:

- 5 application words;

- 1 sequence of 10 isolated digits;

- 4 connected digits: 1 sheet number (5+ digits), 1 telephone numbkd{§is), 1 credit card number (14-16 digits), 1 PIN code (6
digits);

- 3 dates: 1 spontaneous date (e.g. birthday), 1 prompted date (word style), 1 relative and general date expression;

- 2 word spotting phrases using an application word (embedded);

- 1 isolated digit;

- 3 spelled-out words (letter sequences): 1 spontaneous, e.g. own forename; 1 spelling of directory assistance city name; 1 real/art
name for coverage;

- 1 currency money amount;

- 1 natural number;

- 5 directory assistance names + 1 spelled-out name: 1 spontaneous, e.g. own forename, 1 city of birth / hometown (spontaneo
most frequent city (out of 500); 1 most frequent company/agency (out of 500); 1 "forename surname”, 1 spelled-out city of birth;

- 2 questions, including "fuzzy" yes/no: 1 predominantly "yes" question, 1 predominantly "no" question;

- 9 phonetically rich sentences;

- 2 time phrases: 1 time of day (spontaneous), 1 time phrase (word style);

- 8 phonetically rich words.

The following age distribution has been obtained: 215 speakers are below 16 years old, 2531 speakers are between 16 and 30,

speakers are between 31 and 45, 910 speakd _ _ _
between 46 and 60, and 176 speakers are ove Price for ELRA members: Price for non members:

o _ ) _ for research use: 35,000 EURO for research use: 60,000 EURO
A pronunciation lexicon with a phonemic transe| for commercial use: 60,000 EURO for commercial use: 70,000 EURO
tion in SAMRA is also included.
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ELRA-S0077 Telephone Speech Data Collection fazech

This database contains speech collected in Czech Republic during summerH®g®allection was performed at the Institute of
Radioelectronics of Brno University @echnology Faculty of Electrical Engineering and Computer Sciences (BWib) and at the
Department of CircuiTheory of CzecHechnical University in Prague, Faculty of Electrical Engineering (C¥PtAgue) upon demand

of Siemen#\G, Corporatélechnology Munich.This database comprises telephone recordings from 1227 speakers (590 males and 63
females) recorded directly over the fixed telephone network using an ISDN interface.

Speech files are stored as sequences of 8bit 8Akldw uncompressed speech samples. Each prompted utterance is stored within ¢
separate file. Each speech file has an accompai&@jl SAM label file according to the specifications of the SpeechDat project
(URL: http://wwwspeechdat.com).

Corpus contents:

- connected digits (prompt sheet numbelephone numbgcredit card number),
- sequences of isolated digits (5 digits),

- answers to yes/no questions,

- common application words and phrases.

The following age distribution has been obtained:
- 36 speakers are below 16 years old,

- 537 speakers are between 16 and 30,

- 306 speakers are between 31 and 45,

- 259 speakers are between 46 and 60,

- 88 speakers are over 60,

- and 1 speaker whose age is unknown.

The transcription included in this database is an orthographic, lexical
cription with a few details that represent audible acoustic events (speq Price for ELRA members: 10,000 EURO
non speech) present in the corresponding waveform files. Spe{ Price for non members: 15,000 EURO
conventions were used in this database.

|
ELRA-S0079 Finnish Speechdat(ll) FDB-4000

The Finnish SpeechDat(Il) FDB-4000 comprises 4000 Finnish speakers (1830 males, 2170 females) recorded over the Finnish
telephone networklhe SpeechDat database has been collected and annotateddypleee University ofechnology's Digital Media
Institute.The FDB-4000 database is partitioned into 14 CDs, 13 CDs comprise 300 speakers sessions, the 14th comprises 100 spe
The speech databases made within the SpeechDat(ll) project were validated by SPEX, the Netherlands, to assess their complianc
the SpeechDat format and content specifications.

Speech samples are stored as sequences of 8-bit 8-ktdz Each prompted utterance is stored in a separate file. Each signal file is
accompanied by aASCIl SAM label file which contains the relevant descriptive information.

Each speaker uttered the following items:

- 1 isolated digit

- 1 sequence of 10 isolated digits

- 4 numbers: 1 sheet number (5 digits), 1 telephone number (9-10 digits), 1 credit card number (16 digits), 1 PIN code (6 digits)
- 1 currency money amount

- 1 natural number

- 3 dates: 1 spontaneous date (birthdate), 1 prompted date, 1 relative or general date expression

- 2 time phrases: 1 time of day (spontaneous), 1 time phrase

- 3 spelled words: 1 spontaneous own forename, 1 city name, 1 phonetically rich word

- 5 directory assistance names: 1 spontaneous own forename, 1 spontaneous city of growing up, 1 frequent city name, 1 frequent
pany name, 1 common forename surname

- 2 yes/no questions: 1 predominantly "yes" question, 1 predominantly "no" question

- 3 application words

- 1 word spotting phrase using an embedded application word

- 4 phonetically rich words

- 9 phonetically rich sentences

The following age distribution has been obtained: 545 speakers are below 16 years old, 1773 speakers are between 16 ane 30, 98(
kers are between 31 and 45, 606 speakers are bet

ween 46 and 60, and 96 speakers are over 60. | Price for ELRA members: Price for non members:
A pronunciation lexicon with a phonemic transe for research _use: . 30,000 EURO for research yse: . 45,000 EURD
tion in SAMR is also included. for commercial use: 40,000 EURO for commercial use: 50,000 EURO
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ELRA-S0078 Finnish Speechdat(ll) FDB-1000
This resource is a sub-setBERA-S0079 Finnish Speechdat(ll) FDB-4000.

The Finnish SpeechDat(ll) FDB-1000 comprises 1000 Finnish speakers (617 males, 383 females) recorded over the Fini
fixed telephone networklhe SpeechDat database has been collected and annotatedTaynghere University ofechnology's
Digital Media Institute The FDB-1000 database is partitioned into 4 CDs, 3 of which comprise 300 speakers sessions, and t
fourth one 100 sessions.

Each speaker uttered the same items as for ELRA-S0079 Finnish Speechdat(ll) FDB-4000.

The following age distribution has been obtained: 57 speakers are below 16 years old, 609 speakers are between 16 and 30
speakers are between 31 and 45, 104 4

kers are between 46 and 60, and 7 spe
are over 60.

Price for ELRA members:
for research use: 9,000 EURO
for commercial use: 18,000 EURO

Price for non members:
for research use: 22,000 EURO
for commercial use: 25,000 EURO

|
ELRA-S0080 Finnish-Swedish Speechdat(ll) FDB-1000

The Finnish-Swedish SpeechDat(ll) FDB-1000 comprises 1000 Finnish speakers (455 males, 545 females) uttering speechdat itel
the variant of Swedish spoken in Finland, recorded over the Finnish fixed telephone n€heoBpeechDat database has been col
lected and annotated by thampere University ofechnology's Digital Media Institut&he FDB-1000 database is partitioned into 4
CDs, 3 CDs comprise 300 speakers sessions, the 4th comprises 100 spkakgrsech databases made within the SpeechDatdl) pro
ject were validated by SPEX, the Netherlands, to assess their compliance with the SpeechDat format and content specifications.

Speech samples are stored as sequences of 8-bit 8-ldwz Each prompted utterance is stored in a separate file. Each signal file is
accompanied by aASCIl SAM label file which contains the relevant descriptive information.

Each speaker uttered the following items:

- 1 isolated digit

- 1 sequence of 10 isolated digits

- 4 numbers: 1 sheet number (5 digits), 1 telephone number (9-10 digits), 1 credit card number (16 digits), 1 PIN code (6 digits)
- 1 currency money amount

- 1 natural number

- 3 dates: 1 spontaneous date (birthdate), 1 prompted date, 1 relative or general date expression

- 2 time phrases: 1 time of day (spontaneous), 1 time phrase

- 3 spelled words: 1 spontaneous own forename, 1 city name, 1 phonetically rich word

- 5 directory assistance names: 1 spontaneous own forename, 1 spontaneous city of growing up, 1 frequent city name, 1 frequent
pany name, 1 common forename surname

- 2 yes/no questions: 1 predominantly "yes" question, 1 predominantly "no" question

- 6 application words

- 1 word spotting phrase using an embedded application word

- 4 phonetically rich words

- 9 phonetically rich sentences

The following age distribution has been obtained: 178 speakers are below 16 years old, 412 speakers are between 16 and 30, 21€
kers are between 31 and 45, 160 speakers are
between 46 and 60, and 34 speakers are oV,

Price for non members:
for research use: 22,000 EURO
for commercial use: 25,000 EURO

Price for ELRA members:
for research use: 9,000 EURO

A pronunciation lexicon with a phonemic tra )
for commercial use: 18,000 EURO

cription in SAMR is also included.

ELRA-WO0020 PAROLE Fr ench Corpus
The ELRAresourceN0020 RAROLE French Corpus, described in the Newslett®r4 n.4, is now available for distribution.
1,540 EURO
4,300 EURO

Price for ELRA members (forreseach use only):
Price for non members (forreseach use only):
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ELRA-WO0022 ILSP/ELEFTHEROTYPIA Corpus (PAROLE Gr eek Corpus)

The ILSP/ELEFTHEROTYPIACorpus contains approximately 3 million words classified and annotated according to the common cor
PAROLE encoding standardhus, each file is classified according to the parameters of Medipic and Genre, and structurally
annotated at paragraph level (CES LevelThe format of the corpus is SGMlles. The source of the files is the daily newspaper
ELEFTHEROTYPIA.

A subset of the corpus (250,000 words) is morpho-syntactically tagged; all the words are also lemmatised and checked.-For the
phosyntactic annotation of the corpus, a stepwise procedure consisting of the following four steps was used: automatic morphosyi
tic annotation, automatic disambiguation, manual disambiguation and checking, conversion iAR®hE Format requirements. In
certain texts, some passages are written in "katharevoussa", an older version of Greek; these passages are marked as "distinct" ar
not been morpho-syntactically annotated.

The tagset used for the morphological annotation of the ¢

is presented in theAtidendum to A - Encoding featies and Price for ELRA members (reseach use only): 850 EURO

values for the morphological layer in the lexicon it BIS'| price for non members (eseach use only): 1,275 EURO

(P-WP1.1.-MEMO-ERLI-5).

|
ELRA-LO032 PAROLE Gr eek Lexicon

The AROLE Greek lexicon has two layers, morphological and syntactic. It includes the most frequent words found in a 9 million wol
corpus, coded according to thaRROLE specifications.

The Morphological layer contains a total of 20149 Morphological units, of which 12042 are nouns (common and proper), 3014 ver
3405 adjectives, 106 numerals, 45 pronouns, 2 articles, 1396 adverbs, 48 adpositions, 51 conjunctions, 21 interjections, 19 "uni
categories.

The Syntactic layer contains 25092 Syntactic units, of which 14548 are nouns, 5397 verbs, 3558 adjectives, 1410 adverbs, 73 ad
tions and 106 numerals.

This lexicon was constructed based on the following
resources: Price for ELRA members (eseach use only): 3,400 EURO
a. the ILSPMorphological Lexicon Price for non members (eseach use only): 5,100 EURO

b. the ILSPCorpus

|
Up-date of LantMark Lexica’s prices

All prices are indicated in EURO.

R: reseach use C: commectial use

ELRA-L0O004 Dutch lexicon, 64000 entries ELRA-MO0005 English-French lexicon, 33287 entries
Prices for members Prices for non members Prices for members Prices for non members
R. 7,680 R. 12,800 R. 3,994.44 R. 6,657.40
C. 61,440 C. 102,400 C. 31,955.52 C. 53,259.20
ELRA-LO0O5 French lexicon, 50000 entries ELRA-M0006 French-Dutch lexicon
Prices for members Prices for non members General and Specialised vocabularies for transfer
R 6,000 R. 10,000 Entries: i) GeneralVocabulary ii) (34 000)Administrative (18
C. 48,000 C. 80,000 000), iii) Data processing (10 000).

Prices for members Prices for non members
ELRA-M0004 Dutch-French lexicon R. C. R. C.
General and Specialised vocabularies for transfer i) 4,080 i) 32,640 i) 6,800 i) 54,400
Entries: i) GeneralVocabulary (26 000), iiAdministrative (32| ii) 2,160 if) 17,280 i) 3,600 i) 28,800
000), iii) Data processing (10 000). i) 1,200 iii) 9,600 iii) 2,000 iif) 16,000
Prices for members Prices for non members
R. C. R. C. ELRA-MO0007 French-English lexicon, 39453 entries
i) 3,120 i) 24,960 i) 5,200 i) 41,600 | Prices for members Prices for non members
i) 3,840 i) 30,720 i) 6,400 i) 51,200 | R. 4,734.40 R. 7,890.60
iii) 1,200 iii) 9,600 iii) 2,000 iii) 16,000 | C. 37,874.90 C. 63,124.80
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