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Executivesummary

Today’s society in on its way from a traditionally production-basec&conomyto a
knowledge-basedconomy.The processcannotbe stopped.

The EuropearCommission’sactionplanon Europe’swayto theinformationsociety
outlines some of the major developmentsn this field and recommendsstepsto be
undertakerto prepareEuropefor this challenge.

Obviously, the Information Society is not only aboutinformation not even only
aboutaccesdo information, it is alsoaboutlocating relevantinformation.

In manyways,informationretrievalis the Webrevolution’sneglectecthild. Eventhe
otherwiseexcellentinformation SocietyGlossary doesnot refer to this crucial topic.

Of course,searchengines portal sides,andindexing servicesdo exist. However,in
contrastto many of the othertopicsin this field, the questionof locatinginformation
involves not only international standards but also specifically European,national,
regional,social,andevenpersonafactors.Many of theseissuesarerelatedto Europe’s
multilingual and multicultural heritage which European institutions, including
standardsbodies such as CEN/TC304 »Europeanlocalization requirements«must
strive to protect.

The issuesencompasgpointssuchas:

- Existenceof relevantinformationin manylanguages;

— The useof different scripts(e.g. Latin, Greek,and Cyrillic scripts);

— The useof letterswhich areparticularto a givenlanguageor a numberof languages;

— Expectationdow suchlettersor scriptsarehandledin morerestrictedcharactessets
suchasASCII (fallback, transliteration jnput methods);

— Familarity with certain cataloguingschemes/ databasecategoriesspecific to a
country/ a group of countries.

Thetasksoonbecomesnoreambitious. Humanreaderdwill naturallyrecognizethat
sing, sang,sond arejust threetensesf the very sameverb, just asceil andyeuxdiffer
only with respectto number.They will also not mix the Germanword Boot with its
Englishhomographof completelydifferent meaning, whereaghey understandit once
that Pericles Perikles and epikArf ¢ are really one and the samepersofi and that
browsingand scanningcanbe synonyms$in somecontextsbut not in others?

For Englishwith its fairly limited numberof irregularverbsandits otherwiserather
regular constructionof derivedforms someof theseproblemscan still be dealtwith
relatively easily in comparisonwith most other Europeanlanguageswhere word
formationis more complex.While no speedysolutionis to be expectedtheseissues
mustbe tackledfor the benefitof all non-Englishspeakersn Europe.

Ignoring the Europearfactor is not only contraryto the Commissionsstatedaim to
safeguardzurope’splurality, it alsomeansthat Europearuserswill be laggingbehind
in the questfor information.

1 Cf. alsoht t p: / / www. i spo. cec. be/ i nf osoc/ backg/ acti on. ht m

2http://ww.ispo.cec. be/ g7/ backg/ gl ossary. ht m

3 assumingthat they areliterate in the language(s)n question

4 problemof irregular verb and nounsforms. Declinationand conjugationcomein here

5 problemof disambiguation

6 problems of non standardizedtransliteration and of the handling of different scripts.
Resolutionof spellingambiguities(e. g. Géthevs. Goethé

7 putting to useof thesauri

8 questionof matchingon naturallanguages



Scope

Let me begin my quoting the concisetermsof referencen CEN/TC304/N739which
specifythe project’sframework:

Scopei...] Theobjectiveof this projectis to investigatethe Europeameedsand problemswith
searchingandbrowsing,in relationto charactersets,transliterationmatchingandorderingrules
andothercultural specificelementsThe needsfor a Europearsetof requirementsn this areaat
the presentstateof technologywill be investigated.

Subject and justification: The Global Information Infrastructure must be able to cover
EuropeanCulturally specificrequirementdor searchingand browsing.Browsing and searching
refersto the fast-developingactivity aroundsearchenginesand personalagentsoperatingon
large amountof data,implementedmainly asthe World Wide Web.

Ultimately, the objective must be that searchingand browsing may be carried out in the
multilingual environmentof Europe.

Technologyis moving fastin this areaandtherearefew standardsavailable,althougha first
generatiorof products(AltaVista, Lycos, etc.) is available.Consortiasuchasthe W3C or FIPA
(PersonalAgents) are working in this area. This activity is consideredas a key one for GIS
(Global Information Society) and one that should seehuge developmentsn the next future.

This study report therefore deals with European requirementsin the field of
browsingand matching the latter understoodasthe processof informationlocationin
large text corpora,a specialcaseof which would be the enormousand everchanging
corpusof the World Wide Web.

It is to be understoodhat the study focuseson specifially Europeanrequirements,
not on thefield of informationretrievaltout court. Computershaveearly beenusedfor
information storage,and thus, by implication, information retrieval. Unsurprisingly,
literatureon this topic is sizable.

From the onsetof computingefficient searchalgorithmshavebeena core topic of
informationretrievalandcomputersciencen generaf. Early on therehasalsobeenthe
desireto transcendhe bordersof searchalgorithmsand mechanicapatternmatching
throughmore intelligent systemsthat find not only what the userexplicitely searches
for, but what he wants(or rather:may want) to find. Of course this latter approachs
far lessconciselydefinedasthe first one,andfar moreopento cultural - andfor that
matterpersonal- expectationslt is herethat Europeentersthe game.

The studyfocusesalsoon browsingandmatchingof multilingual corpora Thisis in
line with the project’'sbusinesgplan andwith the scopeof CEN/TC304which actsas
its sponsoringnstitution.

The studyregardscorporawhich containsdatafrom different historicalstagesof one
andthe samelanguageas a specialcaseof multilingualism.From a technicalpoint of
view the problemsarevery similar, thoughthe problemsfacedin all field which work
with stagesf the languagewherespellingwaseitherdifferentor not codified at all is
seriou$’ as the generalmarket relevanceof this part is often consideredto be not
sufficiently greatto justify large-scalecommercialcommittment.With the European
Commission’saim to offer specialsupportfor maintainingEurope’scultural heritagein
mind, it is all the moreimportantthatthis aspecbe sufficiently honouredn this report.

% The literature on this is almostboundless[KNUTH73] is often consideredhe classicvolume
on the subject

1A sample of many of such a project online is the dokumentasjonsprosjektet
(htt p: // www. dokpr o. ui 0. no/ engel sk/index. htm )
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The problemsthat play a réle herecanthusbe classifiedinto two dimensions:

— temporal:accesdo textswritten in other stagesof the user’'scultural heritage;
— spatial:accesgo textswritten in other culturesthanthe user'sown.

Overview of the currentsituation:matching

A brief look at history

As hasbeenstated researclon the problemof searchingandpatternmatchingis old in
termsof computerscienceln fact, manyof the advancedsearchstrategiesuchasthe
Soundexmethodare much older than computers?

Patternmatchingcameinto being as a specialtechniquein mechanicalranslation
and automatic language translation> and, while the old optimism that purely
mechanicamatchingtechniquessufficesfor translationis long gone,patternmatching
hasremaineda corediscipline eversince.

Efficient algorithmsare of obviousinterestasfar assearchingand patternmatching
are concerned.and have beena constanttopic of research.This is, however,well
outsidethe scopeof this studyreport.

Searchingvas,of course not alwaysusedonly onraw text, but earlyon alsofor data
basesj. e. dataorganizedinto repetetiverecordsof a numberof keyseach.

Evenin the mid seventieddatabasescould be large - somesamplesunningin the
regionof 10 GB.®* However, little attentionwas given to the designof dataretrieval
interface’ anduserexpectationsat leastaslong asthesewerenot thoseof anaverage
American®® Matchingqueriesvereusedon the assumptiorthatcomparisiorat a binary
level suffices!®

Even assumingthat no culturally correct matchingis intended,the number of
different encodingschemeswhich are in usein Europé’ makeshinary comparison
hazardous.

Matching,encodingsandthe UniversalCharactetSet (UCS)

The adventof ISO/IEC 10646—1/ Unicodehasto a largedegreesolvedthe problemof
encodingthelanguage®f Europein future informationpools,thoughnot, of course of
thevastamountof legacydata.lt has,however broughtproblemsof its own which are
dueto the fact that visually identical charactersan be encodedn a variety of ways:
For example, the lowercasee with acute (€) might be encodedas UOOE9 or,
alternatively,asan e plus the combiningdiacritic acute,i. e. asthe sequencéJ0065 +

1 The patentswere registeredin 1918/ 1922 (cf. [KNUTH73] , p.391). Paradoxically,many
cutting-edgesearchenginestoday to not reachthat level of sophistication

12Cf. e.g. [LUKJANOWSS] und [SALTONEE6]

13The data of the US censuswas a »large data base [with] approximately 10" bits«,
[WELDON75] , p. 589

14[GEY75] , p. 579,doesdepictthe »casualuser«— nicely aswoman’shandwith colouredfinger
tips and bracelet

1515 yearslater[Li91] still facesthe sameproblem,thoughall heis askingfor is consistencyn
the userinterface

16 Cf. e.g. [BURKHARD75] , p. 523-525

17 Cf. the Guide on charactersets



U0301."® Obviously,auserwould wantto find bothforms, if he or shetypedtheéinto
a web form.

The W3C Consortiun?® has tackled this problem in a technical report on the
»Requirementdor String Identity Matching and String Indexing<® It postulateshat
»[tlhe string identity matching specification shall not expose invisible encoding
differencesto the user«' — a seeminglyobviousclaim thatis not met by mostsearch
enginesexpeciallynot if we include differentencodingschemes.

This alreadyleadsus to first demandsfor action on Browsing and Matching in
Europe:

- afull implementatiorof the »Requirements$or String Identity Matchingand String
Indexing« must be a top priority. Furthermore,its guiding principles must be
extendedto all major encodingschemesn Europe.In termsof working time this
would be majortask.A guidethatfully analyzegheseproblemswould takearound
30 mandaydor an encodingexpert.

- In conjunctionwith this a study mustbe undertakeron the relative availability of
datain variousencodingschemesndthe needfor culturally correctmatching? This
canbe taxedaround20 mandays.

Trendsof today: Searchengines

The somewhatoptimistic assumptionthat pure pattern matching is enough for
culturally correctsearchingis still more alive than most userswould be inclined to
assumeWhile somemoderndatabasesdo supportmultilingual queries,manydo not,
and even internationalweb searchenginessuch as Lycos and Altavista have but
rudimentaryinternationalizatiorsupport.

Most searchenginesdo offer a searchby languageput few makeoptimal useof the
potentialof a consistenlymultilingual approach.

Let me illustrate this statementvith two searchesor CEN/TC304’ssecretary Mr.
Porgeir Siguréson from STRI, Iceland. The first searchwith Altavista looks for
documentscontaininghis namein the usualfallback spelling Thorgeir Sigurdson.It
finds but onedocument.

The secondry useshis correctname porgeir Sigurdson, difficult to inputfrom many
non-lcelandingkeyboards.This time the numberof hits is 28, but the first oneis no
longer contained.

Eventhoughthis is a very simple and well-known case,the resultsare markedly
different, asthe searchenginefails to takenote of the usualequivalence$/Th andd/d.

This is all the more true for complextasksinvolving, e.g., transliterationbetween
scriptsand different establishedspellingsof names.

Most of theseare problemswhich are well-known to library science,thoughits
solutionsmay not be directly applicableto the IT sector.

18 More generally,this problemis known asthe problemof canonicalequivalence

Bhttp://ww. w3. org

Ohttp:// ww. w3. org/ TR WD- char r eq

21 Section2.3 of the TR

22|t might, e. g., be not a top priority to apply intelligentfuzzy searchto datathatis storedin 5—
and 6-bit encodingschemesghat supportonly uppercasdetters. On the other hand, certain
retrieval requirementsuchas matchingfallback versionsof nameswith the correctspelling,
might evenbe especiallyrelevantin this environment.
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Most strategiesto deal with this problemsare also well-established(and well-
entrenched)n the library sector,but differ considerablypbetweenEuropearstatesOne
of the more popular schemesare the German Regeln fir die alphabetische
Katalogisierungin wissenschaftlichemibliotheken(RAK-WB) which are constantly
updated? In the RAK-WB, so called Ansatzformerfstandardspellings)are prescribed
for manyof the moreimportanthistoricalnamesandtermswhich tendto differ accross
culturesandtime

It is crucialthatthe wealthof informationandexperiencewvhich is alreadyavailable
in this and other traditional formats be evaluatedfor their applicability in Web and
databasenvironmentsandthat a suitableimplementatiorguidelinesbe written. This
is a major taskthatwill bein the orderof magnitudeof 150 mandays.

Completenessf information

Anotherpoint of obviousrelevancehereis the questionof completenesef the indices
of searchengineswhich a Europearusermay needto accessDatathatis notindexed
by major searchengineswill be extremelydifficult to locatefor the end user,evenif
the problemsabovewere remedied.

Researclon this topic hasbeenundertakerby, amongstothers,the Working Group
of the IRT (InternetRetrievalTools). A preliminaryreportin Dutchis available® On
the basisof 11 popular searchenginesit monitors systematicallyif and, if so, with
which time lag information— in the concretecasea small Dutch text — is indexed.It
also points out many problemsin a truly multilingual enviroment,as indexing works
often lessthanideal for textswhich arenot in ISO/IEC 8859—1.Evenfor datain that
popularcharacteset,problemswith different storageformatsfor letterswith diacritics
- e.g. Méditerranee canbe storedas M&eacutediterran&eacutee — causeproblems
for certainsearchengines.

The researctof the IRT shouldbe supportedand the resultsgiven wider publicity.
Specialfocusshouldbe givento the behaviourof searchengineswith respecto letters
with diacritics. Recurrentreportson this topic shouldgive an incentiveto industry to
supportEuropearrequirements.

Linguistically awarematching

Linguistically aware matchingin its widestsenseencompasseall matchingstrategies
that exploit information on the phonetic,syntactic,and semanticpropertiesof a given
languageln this understandingt coincideswith importantfields of studyin computer
linguisticsandis too genericfor scopingin this report.

This study shall restrictthe definition, for the time being,to strategieghat function
on the word formation level, thus contrastingit with thesauriwhich try to evaluate
synonymsand near-synonymsn a semantidevel

B For alist of (amongstothers)British cataloguingschemesf. [ROWLEY92]

24 Cf. the Pericles,Periklesand MepikAIT ¢ sample,all of which are normalizedby [RAK9s] ,
§328,to Pericles,the form usedin Latin (1)

25 Cf. [VANDERLAAN99]

2 A thesauruds usually defined as »a controlled vocabularyof semanticallyand genetically
relatedtermscoveringa specific areaof knowledge«([Paosg] , p. 119)
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For all inflecting languages- the greatmajority of languagespokenin Europe- the
problemhereis that of locating not only the searchterm itself, but alsoits inflected
forms. For English,the solutionis still fairly straightforwardand canbe handledwith
somedegreeof succeswia substringmatching(matchingon truncatedstrings).In this
mannera searchfor matchfinds alsoinflectedforms suchasmatchingor matchednot
vice-versaof coursef’

For many other Europeanlanguagesthis proceduredoesnot work at all. Thus, a
substringsearchfor the Germanword stemfind doeslocatethe infinitive finden but
not neither the past participle gefundennor many composites.In this case, it is
necessaryo usedictionarieso reduceboththe searchexpressionandthetargetdatato
a standardorm.

The projectteamstill intendsto do somescopingon this field of action, both on
Europeanrequirementsand on ongoing research,but it recognizesthat within the
scheduleandthe time constraintseventhis procesf scopingcanonly be preliminary
anda first steptowardsa larger project.

Phoneticallyawarematching

Though logically a subsetof linguistically aware matching, phonetically aware
matchingis heretreatedseparatedlyAlthoughstill complexenoughijt is in comparison
amorestraightforwardaskwherea numberof productshasalreadyhit the market— at
leastfor the Englishlanguage.

Someof the earliesttechniquesn this field, suchasthe Soundexmethodwhich tries
to mirror any given spelling of an English word to what it considersits phonetic
skeletonweredevelopedvell beforethe adventof the computer et alonethe internet.

Nowadays, many commercial products such as the EncyclopaediaBritannica
databaseenginefeature phoneticallyaware matchingwhich, apartfrom the phonetic
structure alsotriesto accommodateommonspellingerrors.For the Englishlanguage,
the resultsseemto be fairly satisfactory.

For language®therthan Englishsomeof the methodssuchas Soundexfail to give
satisfactoryresultsandtherulesareill-adaptedto the phoneticstructureof thelanguage
in questionasthe relationshipbetweenspellingandpronounciationis highly language
dependentield experimentsvith the TUSTEP-base@®nline Public AccesCatalogue
(OPAC)of the University of Tuibingen’scomputingcentré® haverevealedhatevenfor
its relatively smalldatabasef some60.000items Soundexdeliversunacceptablynany
false hits.

It is desirablehata studybe undertakerthatlists andevaluatesll Europearprojects
andproducts(both commercialandacademic)n this field andcompilesa statusreport.
This study shouldthen proceedto point out which Europearrequirementsre not yet
met and give guidanceon how shortcomingsanbe remedied.

In contrastto the whole of linguistically aware matching, this study could be
accomplishedn a reasonabléimeschaldf it is restrictedto the statelanguage®f the
CEN countries (phaseone). It should be realistic to completethe study in 30—40
mandays.

2T There are, of course,many problem casesevenin English where such simple way forward
doesnot succeedeg. g. the irregular verbs
ZBhttp://ww. uni -tuebi ngen. de/ zdv
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Thesauriandthe problemof disambiguation

Ideally, a searchengineshould give assistancelso on a semanticlevel. Termslike
searchingand matchingor hit and matchmight be thoughtof assynonymsin certain
circumstancesA user who searchedor one of theseterms might want to locate
documentson the othersalso.

Furthermorea usermight alsowant to find documentsn otherlanguageghanthe
onethe querywasformulatedin. In this case he would want not only synonyms but
alsotranslationsof the original searchexpression.

For sucha mechanismto work, the searchterm needsto be disambiguatedirst.
Otherwise,the end user will be presentedwith resultswhich are basedon wrong
equivalences.

For thetime beingat least,both functionalitieswould haveto be user-configurabléo
allow the userto avoid looking for synonymsat all or to excludecertainunsuitable
synonymsfrom the thesaurusFor translationsthis is evenmore important,as a user
might not be interestedn documentsn languagesvhich he or shecannotread,though
automatictranslationservicessuch as envisagedby the international UNL-project®
might in the foreseeablduture alleviatedthat problem.

Overview of the currentsituation:browsing

Backgroundinformation

If matchingallow automatedaccesgo informationvia a querywhich the usersubmits,
browsing assumesa pre-definedstructurein which the userselectsa concepteither
alphabetically? or by decendingthrough a hierarichal structure,the latter being the
usually preferredway for large databasé*

Browsingas a conceptis againmuch older than computing.Most freely accessible
librariesfunction alongtheselines: booksarearrangedirst by very generalterms(say,
mathematicsphilology, philosophy,...) and then by subsequentlynore specialized
ones(say,analysisLatin, Platonism,...). A usercanthenwalk by the shelvesandlook
for the titles which pertainto his or herfield of interest.

On the Webthefirst applicationsn this directionstartedassimplelink lists wherea
userhadamassedall informationhe or shecouldfind on a favouritesubject.Overtime,
someof thesebecamelarger, more varied in subjectmatter and were renamedinto
portal sites.

Nowadays,both browsing and matchingapproachesre found in both large-scale
commercialapplicationssuchas Yahoo?? or, for Germany,DINO,* andin academic
endeavoursuchasthe reknownedGnomonproject®

29 For more information cf. http://w. i ai . uni - sb. de/ UNL/ unl -en. ht ml . UNL
standsfor Universal Network Language a language-independembetasyntaxthat allows for
easytranslationbetweenmajor world languages

30 Alphabetic lists are often usedto list indices of various kinds in aid of searchengines.A
classicalcasewould be an OPAC which allows for searchof the authorname,but offers also
an authorindex with the chosencataloguingforms or a list of keywords.For an exemplary
discussionof someof the problemscf. also[MURPHY91] , section7.10

31 For an elegantgraphicjuxtaposition betweenbrowsing and matching (here called querying)
cf. e.g. [MIKOLAJUKOL] , p. 86f

2nttp:// ww. yahoo. com

3Bhttp://ww. di no-online. de

3http://ww. gnonon. ku- ei chst aett. de/ Ghonon/
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Unlike the automatic brute-force indexing, the categorizationof links normally
require extensivehumanintervention®®* The contentsof a documentmust be read -
ideally by a personwith a certain expertisein the topic concerned- and then be
assignedo its placein the hierarchicalstructure.Unlike books,which mustresidein
one place,documentscan be assignedo severalpositions,if their contentswarrants
this.

Similar strategiesvere consideredn the early 90sfor OPACs— oncemorelibraries
playedtherdle of a forerunner.Suggestionsuchaskeyingin thetableof contentsaasa
book’s abstractand to make useof this informationto create»subjectclusters that
shouldallow usersto browseby topic, whereexploredat placessuchasthe Library of
CongressSimilar conceptavereimplementedor the Web-environmenvia the VETA
tag mechanismwhich were intendedas a meansof the page’s author to provide
keywords. Unfortunately, this mechanismwas subjectedto widespreadmisuse by
peoplewho tried to draw peopleto their pagedy insertingmisleadingnformation.For
this reason this mechanisnis increasinglyfalling out of useagain?’

Humaninterventionis at the sametime the assetand the drawbackof the browsing
approachOn the one hand,a well-madeportal site can offer a level of serviceto the
end userthat a brute-forcesearchenginecannot(and, in the foreseeablduture, will
not) be ableto deliver. On the otherhand,the needfor manualinterventionmeanshat
it cannotbe asextensivein coverageand as speedyin reactionthana web crawler.

Indexing services

Stateof the art indexing servicessuchas are plannedby the Pilot Index Servicefor

Researchand Educationin Europe short REIS— Pilot,® intend to classify Europe’s
wealthof multilingual Webinformation (estimatedat some20-30million pages)using
manual and automatedclassification tools. The resulting indices should be both

searchablendbrowsableby subjectthusfunctioningnot only asa value-addedearch
engine,but alsoasa portal side. Suchan index repositorywill reflect Europe’smulti-

subject,multilingual, cross-borderand multi-cultural dataonline.

The complexity of the information, the fact that no single place can assemblahe
required expertisein languagesand subject matters,make it evidentthat any such
approachmustby necessitybe working in a distributedmode.

Project’'s such as REIS may serve also as contact places for the technical
coordinationof many of the projectswhich are suggestedn this studyreport.

The Holy Grall

The ideal world would, of course,combine the best of both worlds and offer a
browsable subject index that would be automatically culled from the web itself.
Extensiveresearchis going on in that direction, e. g. at the SwedishInstitute for
ComputerScience(SICSY° in SwedenWhile somepreliminaryresultsarepublisheda
long way still remainsto be gone before this researchmay one day mature into
productsthat are viable on the market.

35 An enterprisesuch as Yahoo! occupiesa large part of its workforce just for readingand
cataloguingweb sites

36 [Miccoo1] , p. 129

37 Cf. also[VANDERLAAN99] , section»Header«pn an overviewof currentpracticein this field

®Bhttp://ww.terena.nl/projects/reis

¥http://ww. sics. se



This kind of researchis not taxablewithin a scopingreport.lIt is, however,evident
that Europehasa massiveinterestin the successfutonclusionof suchdevelopments.

Europearrequirements

For somelanguagesand subjects,reasonablywell-working lists have beencompiled
andaremaintainedby eithercommercialenterprise®r academianstitutions.It would
be highly desirableto compile a »list of lists« which lists the major indices by
Europeanianguage Somegroundworkwas here done by the portal sitesthemselves,
but a lot needsstill to be done. This effort would at the sametime point out which
languagesire,asyet, poorly servedin this regardandwould give anincentiveto build
suchservicestherealso.

It is realistic that a survey of the market could be undertakenin around 20-30
mandaysThe deliverablewould, in this case be web-basedsa matterof course.The
main problemwould be to find a maintenancexgencythat ensureghat the catalogue
staysup-to-date.

Table: List of proposedprojects

To be addedas soonasthe list stabilizes.A tentativepriority of projectsmay alsobe
addedhere.
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