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1 Introduction

A cross-language retrieval track was offered fa third time at TREC-8. The main task was
the same as that of the previous year: the goalfevagroups to use queries written in a single
language in order to retrieve documents from aifmgtial pool of documents written in many
different languages. Compared to the usual defimitf cross-language information retrieval,
where systems work with a single language pairjendhg documents in a language L1 using
queries in language L2, this is a slightly more poghensive task, and we feel one that more
closely meets the demands of real world application

The document languages used were the same as f€-TREnglish, German, French and
Italian. The queries were available in all of thémsguages. Monolingual non-English retrieval
was offered to new participants who preferred égib with an easier task. However, all the
groups which did not tackle the full task opted folimited cross-language rather than
monolingual runs. These experiments were evalubyeNIST and are published as unofficial
(“alternate”) runs. We also offered a subtask, wagkwith documents from the field of social
sciences. This collection (known as "GIRT") has sowery interesting features, such as
controlled vocabulary terms, title translationsg @m associated multilingual thesaurus.

The track was coordinated at Eurospider Informafieechnology AG in Zurich. Due to its
multilingual nature, the topic creation and reles@arassessment tasks were distributed over
four sites in different countries: NIST (Englisi Bonn (German), IEI-CNR (Italian) and
University of Zurich (French). The University of [Hesheim invested considerable effort into
rendering the topics homogeneous and consistentiavguages.

The participating groups experimented with a wideiety of strategies, ranging machine
translation, corpus-, and dictionary-based apprescisome results are given in Section 4.
There were, however, also some striking similagitietween many of the runs, such as the
choice of English as topic language the majorityd #he use of Systran by a lot of groups.
Some implications of these findings are discusee$kiction 5.

The main goal of the TREC CLIR activities has béem creation of a multilingual test
collection that is re-usable for a wide range oéleation experiments. This means that the
guality of the relevance assessments is very iraparfThe Twenty-One group conducted an
interesting analysis with respect to the completeref the assessments and the impact of this
on the pool. We address some of their findingsdoti®n 5.

The paper concludes with an indication of our plésrsthe future of the cross-language
track, which will bring substantial changes to themat and coordination of the activities.



2 Overview of CLIR

There are three main ways in which cross-languafggrmation retrieval approaches attempt to
"cross the language barrier" — through query tiwh, or document translation, or both.

(Oard, 1997). CLIR research started out with experits using controlled vocabularies and
associated dictionaries and thesauri, but nowadiags text approaches are most common.
These approaches also dominate experiments in grabstpresent CLIR tracks. Free text

methods can be further classified according to mésources used to cross the language
boundary: machine translation, machine-readabligodiaries, or corpus-based resources.

Machine translation (MT) seems an obvious choicecfoss-language information retrieval
systems. It also played a large role in the TREE&®eriments of a number of groups.
However, CLIR is a difficult problem to solve onetlbasis of MT alone: queries that users
typically enter into a retrieval system are rarebmplete sentences and provide little context
for sense disambiguation.

Corpus-based approaches are also popular. Groyperigenting with such approaches
during this or former CLIR tracks include Eurospid@M and the University of Montreal.

Lastly, a significant number of cross-languageiegtl approaches make use of existing
linguistic resources, mainly machine-readable pili@ dictionaries. Various ideas have been
proposed to address some of the problems assoeidtedictionary-based translations, such as
ambiguities and vocabulary coverage. One of theggdhat have investigated the use of such
dictionaries is the Twenty-One consortium.

3 CLIR-Track Task Description

Similarly to last year, CLIR track participants wensked to retrieve documents from a
multilingual pool containing documents in four @ifént languages. They were free to choose
the topic language, and then had to find relevasduchents in the pool regardless of the
languages in which the texts were formulated. Mpstups approached this task by performing
separate bilingual retrieval runs, and then conmigjirthe results. The merging of their retrieval
results was therefore an additional problem foséhgroups.

Documents for TREC-8 were in English, German, Fnemed Italian. There were 28 topics,
each one provided in all four languages. In orderattract hewcomers, monolingual non-
English runs were accepted; however, participargfepred to do bilingual cross-language runs
when they could not do the full task.

The TREC-8 task description also included a vertiamain subtask, working with a
second data collection, containing documents frostractured database in the field of social
science ( the "GIRT" collection). This collectioarses with English titles for most documents,
and a matching bilingual thesaurus. The UniversftBerkeley conducted some very extensive
experiments with this collection.

The document collection for the main task contaim&inly news-wire articles. The English
texts were taken from three years (1988 to 199®ssiociated Press news stories. For German,
French and lItalian, news stories were taken frorASbe "Schweizerische Depeschenagentur"
(Swiss News Agency), covering the same time pefttlile these texts were produced by the
same agency, this does not mean that they contdiralatranslations. However, there is a
sizeable topic overlap between the texts in theehanguages, enabling experiments with
alignment on these collections (for example expenits by Eurospider and IBM). For German,
texts from the Swiss newspaper "Neue Zircher ZgityiNZZ) for 1994 were also added.
Table 1 gives more details on the document cobtiesti



Document collections
L anguage Source No. Documents | Size
English AP news, 1988-90 242,918 750 MB
German SDA news, 1988-90 185,099 330 MB
NZZ articles, 1994 66,741 200 MB
French SDA news, 1988-90 141,656 250 MB
Italian SDA news, 1989-90 62,359 90 MB

Table 1: figuresfor the document collections.

For TREC-6, the CLIR track topics were developedtiadly at NIST (Schauble and Sheridan,
1998). However, problems during the topic creationd relevance assessment process and
reactions from participants showed that this wasamooptimal solution. A good translation has
to take regional and cultural differences into astpand this is very hard to achieve if there is
just one topic creation site. Consequently, in TRE@ distributed topic creation and relevance
assessment setup was introduced (Braschler a9819). This made it much easier to use native
speakers in the translation stage which helpednfwrdve overall quality. However, spreading
this process over several sites means increaseddinatton overheads. The danger of
producing inconsistent translations was addresgedchve communication between the sites
through e-mail and meetings. We retained this ibisted setup for TREC-8. In addition, we
received valuable help from University of Hildeshen ensuring the consistency and quality of
the topics.

The topic creation and results assessment siteBR&IC-8 were:

e English: NIST, Gaithersburg, MD, USA (Ellen Voorlsge

¢ French: University of Zurich, Switzerland (Michdééss)

e German: IZ Sozialwissenschaften, Germany (Jurgeusa, Michael Kluck)
e ltalian: IEI-CNR, Pisa, Italy (Carol Peters)

At each site, an initial 10 topics were formulatétl.a topic selection meeting, the seven topics
from each site that were felt to be best suitedtifigr multilingual retrieval setting were then
selected. Each site then translated the 21 toprosulated by the others into the local language.
This ultimately led to a pool of 28 topics, eachaitable in all four languages. It was decided
that roughly one third of the topics should addmestsonal/regional, European and international
issues, respectively. To ensure that topics wetetow broad or too narrow and were easily
interpretable against all document collections, alioigual test searches were conducted.

Participants were free to experiment with differgnpic fields (using either the title,
description or narrative — or all three), and wiitth automatic and manual runs, similar to the
definitions of the TREC adhoc task.

4 Results

A total of twelve groups from six different coursi submitted results for the TREC-8 CLIR
track (see Table 2). Eight participants tackledfthietask (up from last year’s five), submitting
27 runs (up from 17). The remainder of the partaig either submitted runs using a subset of
languages, or concentrated on the GIRT subtask &niglish was the dominant topic language,



even more so than last year. This development wasmticipated in such a pronounced form.

Still, each language was used by at least one gasube topic language.

Participant Country
Claritech USA
Eurospider Information Technology AG Switzerland
IBM USA
IRIT/SIG France
Johns Hopkins University APL USA
MNIS-Textwise Labs USA

New Mexico State University USA
Sharp Laboratories of Europe Ltd UK
Twenty-One Netherlands
University of California, Berkeley USA
University of Maryland USA
University of Montreal Canada

Table 2: Distribution of participants.
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Figure 1: Runsfor the main task
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The relevance assessments used for the evaludtithrese runs were performed by the same
four sites listed above.

While the average precision numbers improved irECR with respect to TREC-6, they
fell slightly in TREC-8; this is perhaps due to hmy a smaller average number of relevant
documents per topic.

Figure 1 shows a comparison of runs for the mask.t&he graph shows the best automatic
runs against the full document pool for each ofealght groups. Because of the diversity of the
experiments conducted, the figures are best cordparehe basis of the specific features of the
individual runs. These can be found in the trackgra. For example, New Mexico State runs
use manually translated queries, which are thdtrefa monolingual user interactively picking
good terms. This is clearly an experiment that esywdifferent from the runs of some other
groups that are essentially doing "ad-hoc" stylessfdanguage retrieval, using no manual
intervention whatever.

Approaches employed in TREC-8 by individual grouqpsude:

« experiments on pseudo relevance feedback by Giar{@u et al., 2000)

e similarity thesaurus based translation by Eurosp(Beaschler et al., 2000)

e statistical machine translation by IBM (Franz et 2000)

¢ combinations of n-grams and words by JHU (Mayfigtcl., 2000)

e use of conceptual interlingua by Textwise (Ruialet2000)

e query translation using bilingual dictionaries byé@nty-One (Kraaij et al., 2000)

e evaluation of the Pirkola measure by Universityvaryland (Oard et al., 2000)

e transaction models derived from parallel text byvédrsity of Montreal (Nie, 2000)

¢ use of an online machine translation system by Me/RIT (Boughanem et al., 2000)

This diversity of approaches is one of the charaties that makes the CLIR track
extremely interesting and shows that there is stillot of room for further studies and
development.

Merging remained an important issue for most pgogicts. University of Maryland tried to
circumvent the problem by using an unified indexsome of their runs, but the other groups
working on the main task all had to rely on mergafgsome sort to combine their individual,
bilingual cross-language runs. Some of the appmmadhis year include: merging based on
probabilities - calculated using log(Rank) by vasogroups including IBM, merging using
linear regression on document alignments by Eudesplinear combinations of scores by JHU,
and of course, straight, score-based merging.

Two groups submitted runs for the GIRT subtask kBlety even participated exclusively in
the subtask only, and did some very comprehensigeranents using both the English titles of
the documents and the English/German thesaurudisdipgith the collection (Gey and Jiang,
2000). These runs show some of the interesting eotigs of GIRT, and we hope that this
subtask will have more participants in the future.

It is also possible to do ad-hoc style runs on Gligmoring controlled vocabulary, English
titles and the thesaurus. This approach was takétubospider.

5 Observations and Trends

It is interesting to note certain similarities betm the submissions of a number of
participants this year. Two main points stand witlh respect to the main task: first, 21 out of



27 submitted runs used English as the topic languagd second, that at least half of all groups
used the Systran machine translation system in $omefor parts of their experiments.

Although it is not surprising that English is a pitgr choice as topic language, we did not
expect this language to be so dominant. While EBhglias also the most popular choice for
TREC-7, the percentage of runs that used non-Bnghigics was substantially higher (7 out of
17). We had hoped that with the CLIR track in idérd year, more groups would start to
experiment with non-English query languages. Thit has not been not the case could be due
to several factors. The fact that three quartethefparticipants are located in English speaking
countries certainly plays an important role. If wan encourage more European groups to
participate in this activity, the ratio should beemore balanced.

However, we believe it is also a result of a latkesources available to some of the groups.
The coordinators have always been aware that the task of handling four languages may
appear daunting to newcomers. In the past, we pteghnto lessen the "shock” by allowing
either cross-language runs on subsets of languagesonolingual non-English runs. The
intention was to allow groups that did not haveeascto resources for all languages, or were
lacking experience in handling some of the langsage start slowly and then expand their
participation in the future.

While it is encouraging to see that most groupstdido tackle the main task, the fact that
the majority of them chose English as their tooduage may indicate that they are still
constrained in the kind of resources availablehtnt. They may have found dictionaries for
English and the other languages, but not for egrn@n to Italian. The resource problem
therefore seems to remain as a stumbling blockhénfuture, we hope to invest some efforts
into building a repository for such resources thik allow participants to share whatever free
components they have available. Together with thicued offer to start with easy tasks, this
should also contribute to encouraging new groupgddicipate in cross-language system
evaluation activities.

Similarly, we feel that part of the reason for ti®ice of Systran by so many groups also
lies in a lack of resources: using Systran allowleel groups to do at least something with
certain language pairs that they would otherwis¢ Imave been able to include in their
experiments. That Systran offers mainly combinatiohEnglish with other languages probably
also contributed to the domination of English gEddanguage.

Another area that merits attention this year ist thhthe relevance assessments. The
Twenty-One group made an interesting analysis ef TREC-7 pool of relevance judgments.
The quality of the pool and the judgments was aldopic of discussion on the mailing list
leading up to the TREC-8 conference. The literatgports a considerable number of
interesting experiments aimed at testing the qualitd the properties of relevance assessments.
The work by Voohees (Voorhees, 1998) is particylawdtable. Working with the relevance
assessments of the TREC-4 and TREC-6 ad-hoc taskrh¥es found that the relative
effectiveness of different retrieval strategies a@#m stable despite marked differences in the
relevance judgments used to measure retrievals Mkans that while the actual values of the
effectiveness measure (i.e. average precision) affected by differences in relevance
judgements, the relative retrieval performance lemalmost always constant. While the
analysis by the Twenty-One group was concerned aviightly different question, namely if
the size of the pool is sufficient, we felt it wdube interesting to spot-check the hypothesis that
the ordering remain mostly stable even when thaesbf the relevance judgments are altered.
In fact, we found that, on the basis of the numiggven by Twenty-One in their paper, the
ranking of the systems would probably have remaimeakly identical, even if individual runs
were not judged. Since the runs that were analymed@wenty-One are a mix of multilingual
and bilingual experiments, and since it was nosjiis to re-run all the experiments in time for



this paper, unfortunately, we cannot give exaairiég. However, the only two runs that seem to
have any real potential for changing ranks areRhBBDicAPf2e and ceat7f2 runs. As can seen
from the numbers given in the Twenty-One papersdhare the two runs that provide the most
unique relevant documents. They are also very dlmseme other runs in their absolute values.
These two factors combine to increase the proligluifia change in ranking. Note also that for
the three groups that had multiple runs judged K8ley, Eurospider and Twenty-One), the
ordering of the runs does not change in any casés i consistent with the findings of
Voorhees for the TREC-style relevance judgmentdyaad in her paper, where she states that
comparing algorithmic variants of the same systerery reliable.

Constantly questioning the relevance assessmedtaralyzing their quality remains very
important when the goal is to create a reliablé $efte for cross-language system evaluation.
Most research on the topic is encouraging, ancttimsiderations outlined above that indicate a
stable ranking seems to imply that such findingsaso valid in the case of the cross-language
pool. We have to remain vigilant with respect te tffuality of that pool since, as the Twenty-
One group points out, it is still rather small. \&ie however confident that participants receive
valuable results from their evaluation through tBEIR track. It is certainly true that non-
participants might have more difficulties in intezping their results based on the small size of
the CLIR pool, as Twenty-One points out. We hopmyéver, that this will encourage these
people to participate in the future, thus incregdime size of the pool. This is the best way to
improve the pool.

6 Move to Europe and CLEF

From 2000 on, it has been decided to coordinateselenguage system evaluation for what are
traditionally considered as European languagesuimofie rather than in the U.S, although still
in collaboration with NIST and TREC. The Europe#tess sponsored by the DELOS Network
of Excellence for Digital Libraries and funded inetEuropean Commission.

There are several reasons that have lead to tlisiole. Perhaps the main one is that, as
already mentioned, much of the work was alreadpndyeione in Europe. However, moving the
coordination to Europe not only makes logistic gebst also leaves NIST freer to concentrate
on cross-language evaluation on other languagepgrdn fact, in 2000, TREC will be offering
a cross-language track using English and Mandasouhents and English topics. Depending
on data availability, the track may also involvemiiltand Malay documents.

More importantly, this move and the launching ofirrelependent activity — known as CLEF
(for Cross-Language Evaluation Forum) - allowsa$otus on a wider range of issues. As has
been stated, the main task offered in TREC-7 anth8 multilingual retrieval task - was a hard
task and possibly discouraged some potential paatits who did not have the resources (or
the confidence) to tackle cross-language retrievith all four languages. Thus, we have
decided to provide a greater variety of tasks irEEL2000. The aim is both to encourage the
participation of groups who are only now beginnimgtackle the issues involved in cross-
language retrieval, and also to extend the podyililf participation to groups developing
systems for other European languages.

There will thus be three main evaluation tasks ItEE 2000: multilingual information
retrieval, bilingual information retrieval, and malimgual (non-English) retrieval, plus again
the GIRT sub-task for cross-language retrieval isp&cial domain. Interested groups can
participate in any one or in all four tracks.

Similarly to TREC-8, the main task of CLEF 2000 ui&gs searching a multilingual
document collection for relevant documents, antinisthe results in a merged, ranked list.
Although the official languages are again Englifinench, German and lItalian, it is also
possible to submit runs in which the document ctilb is queried in other languages. In this



case, participants will be responsible for the gtation of the query into their selected
language. The results for such runs will be givepasatelyA pair-wise cross-language task is
provided in which the query language can be Fre@atman or Italian and the target document
collection is English. Many IR groups are now begig to work on retrieval over pairs of
languages and this will give them a chance to gpdte officially in the CLEF activity.
Unofficial bilingual runs in which the query to tlenglish document collection can be in any
other European language can also be submitted dinokvevaluated.

Multilingual information retrieval implies a goodnhderstanding of the issues involved in
monolingual retrieval. It is often asserted thaiqadures for monolingual information retrieval
are (almost) completely language independent. hisot however true; different languages
present different problems. Methods that may béliigfficient for certain language typologies
may not be so effective for others. Issues thatehiav be catered for include word order,
morphology, diacritic characters, language variai®s far, most IR system evaluation has
focussed on English. CLEF will provide the oppoityifor monolingual system testing and
tuning and build up test suites in other Europeargliages (beginning with French, German
and Italian in CLEF 2000)

The CLEF multilingual document pool for 2000 catsi of comparable corpus
consisting national newspapers for all four langsafjom the same time period; a change from
the news agency stories of previous years. Topiide developed much as before; however,
the use of Italian French and German national mapether than Swiss sources will perhaps
extend the multicultural aspect. It is hoped todide to offer additional languages in future
years. The number of topics will be increased whh aim of building up the size of the pool as
quickly as possible.

The results of CLEF 2000 will be presented at a-tlay workshop to be held in
September in Lisbon, Portugal, immediately aftex thurth European Conference on Digital
Libraries (ECDL 2000). The first day will be opemdill interested participants and focussed on
research related issues in Multilingual Informatidocess. The second day will report and
discuss the results of the CLEF activity and wdlrestricted to active CLEF patrticipants.

More information on CLEF can be found at http://waeivpi.cnr.ity DELOS/CLEF/.
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