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Preface

Computationalinguisticsandnaturallanguagegprocessingreactive researchieldsin Israeltoday aswell
aspopularareasof actvity in industry The Israeli Seminaron ComputationaLinguisticsis a venuefor
exchangingdeas reportingonwork in progressaswell asestablishedesults forming extramuralcoopera-
tionsandadwancingthe collaboratiorbetweeracademiandindustry Thisis a continuationof thetradition
thatstartedn 1995with a meetingatthe Technionandendedafterfour successfumeetingsn 1996.
Thisyearwe arehapyy to have two guestspeakrs:

ErhardHinrichs SegeiNirenkurg
Seminarfiur Sprachwissenschaft ComputingResearch.aboratory
University of Tubingen,Germary New Mexico StateUniversity

Abstractswere solicitedin all areasof computationalinguisticsand naturallanguageprocessingaswell
asadjacentareas(formal andtheoreticallinguistics, psycholinguisticsinformationretrieval andinforma-
tion extraction,text mining, knowledgerepresentatiorspeectprocessingetc.),includingwork underway,
providedthatthey representecentandoriginal work of generainterestto our audience Submissionsf ab-
stractsreportingon work pertainingto Hebrav and Arabic wereespeciallyencouragedWe weredelighted
to receve a greatnumberof submissionspf which twelve wereselectedor presentationin additionto the
two invited keynotelectures.This bookletcontainghe abstract®f all the presentations.

The organizationcommitteeof this years meetingconsistedof Shuly Wintner, Departmenof Computer
ScienceUniversity of Haifa, andYoadWinter, Departmenbf ComputerScience,Technion.We gratefully
acknavledgethe financial supportof The EdmondBenjaminde Rothschildinstitute for Interdisciplinary
ComputerScience.

ShulyWintner
University of Haifa
February2001






Program

9:30-10:00 Reyistrationandcoffee
10:00-10:15 Opening
10:15-11:00 Invitedtalk: Erhard Hinrichs
RolustSyntacticAnnotationof Corpora and Memory-basedParsing
11:00-11:15 Break
11:15-12:55 Sessiorl (4 x 25 minutes):Applications
David Carmel,DoronCohen Miki Herscwici andYoelle Maarek
Palm Pirate- AnInformationRetrieval Systenfor the Palm platform
Lev Finkelstein,Envgeniy Gabrilovich, ZachSolanandEytanRuppin
Placing Seach in Contet: TheConceptRevisited
NissimFrancezYaroslas Fyodoror andYoadWinter
An Order-BasedinferenceSystenior a Natural Languaye
SwetlanaSheremetyea andSegei Nirenhkurg
A Domain-TunedTool For Multilingual DocumentManagement
12:55-14:00 Lunchbreak
14:00-15:40 Sessionl (4 x 25 minutes):Hebrew and Arabic
Outi Bat-El
Onthe Siteof Vowel Deletionin ModernHebrew Verbsand Nouns
GabiDanon
TheHebrew ObjectMarker asa Type-shiftingOperator
Shlomolzre’el
Towardsthe Compilationof TheCorpusof Spolenisraeli Hebrew
JudithRosenhouse
Computerizedrabic Morphology and Syntax(for Teating Purposes)
15:40-15:55 Break
15:55-17:35 Sessionll (4 x 25 minutes):Statistical approaches
Meni Adler andMiki Tebeka
UnsupervisedHebrew Part-of-speeh Tagging
Yuval Krymolowski
AugmentingevaluationSdhemedJsingthe Distribution of Performance
Yuval Krymolowski andldo Dagan
CompositionaMemory-basedPartial Parsing
Zvika Marx andldo Dagan
ConceptuaMappingthroughKeyword SubseCoupling
17:35-17:50 Break
17:50-18:35 Invitedtalk: Sergei Nirenburg
Ontolagical Semanticandlts Applications






Contents

Robust Syntactic Annotation of Corpora and Memory-based Parsing
ErnardHINICNS. .. 1

Palm Pirate - An Information Retrieval System for the Palm platform
David Carmel,DoronCohenMiki Herscwici andYoelleMaarek. ..., 3

Placing Search in Context: The Concept Revisited
Lev Finkelstein,EvgeniyGabrilovich, ZachSolanandEytanRuppin. ..............coooii i, 5

An Order-Based | nference System for a Natural Language
NissimFrancezYarosla Fyodoray andYoadWinter. . ... ... ..o 7

A Domain-Tuned Tool For Multilingual Document M anagement

SwetlanaSheremetyea andSegeiNirenturg . ... ... 9
On the Site of Vowel Deletion in Modern Hebrew Verbs and Nouns. A Constraint-based Ap-
proach

OULIE Bat-EL . . ..o e 11

The Hebrew Object Marker asa Type-shifting Oper ator
GBI DANON. . ..ot e e 13

Towardsthe Compilation of The Corpus of Spoken |sraeli Hebrew
ShIOMOIZIE L. . .o e 15

Computerized Arabic Morphology and Syntax (for Teaching Purposes)
JUAItNROSENNOUSE. . . ..o e e e e 17

Unsupervised Hebrew Part-of-speech Tagging
Meni AdlerandMiKi TebekKa . ...... ..o e e e e e e e 19

Augmenting Evaluation Schemes Using the Distribution of Performance
YUVAL KIYMOIOWSKI . . .o ettt et e e e e et e e et e e 21



Compositional M emory-based Partial Parsing
Yuval Krymolowski andldo Dagan. . . .. ... ..ot

Conceptual Mapping through Keyword Subset Coupling
ZviKaMarx andldo Dagan. . ... .ot e e

Ontological Semanticsand Its Applications
S NITENIUIY. .ot e e e e

Vi



Robust Syntactic Annotation of Corpora and Memory-based Parsing

ErhardHinrichs(eh@f s. nphi | . uni -t uebi ngen. de)

Seminarfir Sprachwissenschaft
Eberhard-Karls-Uniersity, Tibingen

Thistalk will provide anoverviev of currentresearchat the SfS on the syntacticannotatiorof the VERB-
MOBIL corpusof spolen Germanandthe Germarreferencecorpus(DEREKO) of written texts. Syntactic
annotatiorfor thesecorporais performedautomaticallyby a hybrid architecturahatcombinesobustsym-
bolic parsingwith finite-statemethods("chunk parsing”in the senseAbney) with memory-basegbarsing
(in thesensdDaelemans).

The resultingrobust annotationscan be usedby theoreticallinguists, who are interestedin large-scale,
empirical data,and by computationalinguists, who are in needof training materialfor a wide rangeof
languageaechnologyapplications.






Palm Pirate - An Information Retrieval System for the Palm platform

David Carmel,DoronCohenMiki Herscwici andYoelle Maarek
({carnel , doronc, m ki, yoell e}@I.i bm com

IBM Research.abin Haifa

PersonalDigital Assistants(PDAs) have beenrising in popularity in the last few years. As their stor
agecapabilitiescontinueto improve, PDAs areturninginto referenceools - containerdor small (several
megabytes)}o medium-sizg hundredf megabytes)ollectionsof shortdocuments Candidateusercom-
munitiesinclude medical students physicians lawyers and others. Adequatesearchingmechanismgor
thesecollectionsthusbecomea necessity

WeintroduceherePirateSearcHor Palm (nicknamePalm Pirate) afull text informationretrieval systenfor
Palm-like devices.Palm Piratesupportsall of the state-of-theart featuresof modernsearchenginessuchas:
stemmingscoringandrankingfor greataccurag while achieving fastresponsdime in spiteof theplatform
limitations. With Palm Pirate,one cansearchnot only local memos,but also larger textual collections.
While thebuilt-in PalmOS™find” usessequentiastringsearchandis thereforebothinaccurateandtoo slov
oncollectionsof morethanafew dozengdocumentsPalm PirateindexesthedocumentollectiononthePC
companionandcopiesthegeneratedhdex at synchronizatioriime soasto guaranteéastconstantesponse
time andtop accurag whateser the sizeof the collectionis.

Fromanimplementatiorviewpoint, themaininnovationliesin theindexing beingconductednthedesktop
companionratherthanon the PDA, andreplicatethe invertedindex on the PDA at synchtime. Froma
technicalviewpoint, the key achiezementsof Palm Pirateareits indexing andstoragealgorithmsthatallow
for asmallindex sizeandvery fastsubsecondesponseime.

Thesmallindex sizeease®n the spacerequirement®f the device: 10% of the original collectioninstead
of the standard40%. For example,the King JamesBible datatakes 3MB andthe addedindex is of only
300KB. Thisis achiezed by usingminimal perfecthashingtechniques.

Palm Piratehasbeendevelopedatthe|IBM ResearchLabin Haifaandis beingofferedfor freedownloadat
http://mwwwalphavorks.ibm.com.Ongoingwork for future releasesncludesindex compressioro achieve
evenlower spaceoverheadandHebrev supportsoasto supportsearchof classicaHebrav referencdexts
suchasthe"tanakh”. The supportfor searchin Hebrav will take advantageof previouswork conductedyy
the groupin the domain: namelyHemed(presentedit NGITS 1999)an original statisticalmorphological
disambiguatorfor Hebrev developedspecificallyfor Hebrav searchengines. We will discussherethe
challengegosedby usinga morphologicalanalyzermratherthana simple stemmern(asdonein English)in
light of thelimited storagecapacitiesandour first attemptsat solvingthis problem.






Placing Search in Context: The Concept Revisited

Lev Finkelstein,EvgeniyGabrilovich, ZachSolanandEytanRuppin
({! ev, gabr, zach, eyt an}@apper . com

ZapperTechnologiesnc.

Giventhe constantlyincreasingnformationoverflow of the digital age,the importanceof informationre-
trieval hasbecomecritical. Web searchis today one of the most challengingproblemsof the Internet,
striving at providing userswith searctresultsmostrelevantto theirinformationneeds Searchengineshave
now enteredheirthird generationandcurrentresearctefforts continueto beaimedatincreasingcoverage
andrelevance.

A large numberof recentlyproposedsearchenhancemertbols have utilized the notion of context, making
it oneof themostalusedtermsin thefield, referringto a diverserangeof ideasfrom domain-specifisearch
enginego personalizationWe presentereanovel searchapproachhatinterpretscontet in its mostnatural
setting,namely a body of wordssurroundinga userselectedphrase.We postulatethat a large fraction of
searche®riginatewhile usersarereadingdocumentson their computersandrequirefurther information
abouta particularword or phrase .Hence the basicpremiseunderlyingour approachs thatthesesearches
shouldbe processedn the contet of the information surroundingthem allowing more accuratesearch
resultsthat betterreflectthe users actualintensions.For example,a searchfor the word "Jaguar”should
returncar relatedinformationif performedfrom a documenton the motoringindustry andshouldreturn
animal-relatednformationif performedrom aninternetwebsiteaboutendangeredildlife.
Thesignificanceof the new context-basedapproacHiesin the greatlyimprovedrelevanceof searchresults.
Existing approachesitheranalyzethe entiredocumenthe useris working on, or askthe userto supplya
cateory restrictionalongwith searchkeywords. As opposedo these the proposednethodanalyzeshe
contet in theimmediatevicinity of the focustext, without runningover the moredistant(andlessrelated)
topicsin the sourcedocument. The methodalso allows collecting contextual information autonomously
without conductinganexplicit dialogwith theuser

Our system(namedintelliZap) is basedon the client-serer paradigm,wherea client applicationrunning
on users computercaptureghe context aroundthetext highlightedby the user The sener-basedsoftware
usesa novel high-dimensionatlusteringalgorithmto selectthe mostimportantsemantichemesandthen
preparessetof augmentediueriesbasednthem. Queriegesultingfrom context analysisaredispatchedo
anumberof generakearctenginesperformingmeta-searching/Vhenthe contet canbereliably classified
to apredefinedsetof domains(suchashealth,sportor finance) additionalqueriesaredispatchedo search
enginesspecializingin thisdomain.A dedicatederankingmoduleultimately reordershe resultsreceved
from all theenginesaccordingto semantigroximity betweertheir summariesandthe original context.
Both the clusteringandthe rerankingalgorithmsusea semanticnetwork for measuringlistance$etween
pairsof words. To this endwe developeda semantiametricthatgiven a pair of wordsor phraseseturnsa
(normalized)scorereflectingthe degreeto which their meaningsarerelated.Our semanticnetwork meiges
statisticalinformationonword cooccurrencem text corporawith linguisticinformationbasecon WordNet.
The former componentepresentsvordsasvectorsin a multi-dimensionalspace similarly to the canoni-
cal informationretrieval approach.The latter componentomputesvord similarity usingthe information
contentcriterionestimatedn the WordNethyperrymy hierarchy






An Order-Based I nference System for a Natural L anguage

NissimFrancezYarosla Fyodoror andYoadWinter
({francez, yarosl av, w nter }@s.technion.ac.il)

Technion

In ourwork we developaversionof NaturalLogic — aninferencesystemfor a naturallanguagehatworks
directly on naturallanguagesyntacticrepresentationsyith no intermediatdranslationto logical formulae.
Model-theoreticsemantictheoriesof naturallanguageassumethat mostlinguistic expressions- or even
all of them— represenbbjectsin partially ordereddomainsso that meaningsof expressionof the same
cateyory arenaturallycomparableFormalsemanticdreatsorderrelationshetweerexpression®f complex
catgyoriesascompositionallyderived from ordersbetweerexpression®f simplercateyories,accordingto
thestructuralrulesof a givengrammarandcertainsemantigropertiesof words.

Following work by Sanchezwe develop a smallfragmentthatcomputessemanticorderrelationsbetween
dervation treesin Categorial Grammar The semantidnformationfor the inferenceds provided by spe-
cial semantianarkerson the syntacticcatgoriesthatthe Cateyorial Grammarderivesfor naturallanguage
expressionsUnlike previous works, the proposedsystemhasthe following new characteristics(i) It uses
orderingshetweerderivation treesaspurely syntacticunits, derivableby a formal calculus thatwe call the
OrderCalculus. In the Order Calculuseachformulais a pair of derivation treesin Cateyorial Grammar
(i) Thesystemis extendedfor conjunctve phenomendik e coordinatiorandrelative clausesThis allows a
simpleaccountf non-monotoniexpressionghatarereducibleto conjunctionsof monotonicones.Sucha
treatments possibleusinga treatmenif coordinationin naturallogic thatrelieson the semantidact that
itemslike 'and’ and’or’ aregreatestower bound/leastipperboundoperatorgespectiely with respecto
the orderrelationsin the cateyoriesthey applyto.

Anotherquestionaboutnaturallogic is whethervariantsof this systemaredecidable We provide a partial
answerto this questionby the developmentof a preliminaryproof searchalgorithmfor the OrderCalculus
thatis soundandis completeundercertainsemanticassumptiongor a subsetf the inferencerules. The
currentproof searchalgorithmhasanexponential(at least)compleity.

This work is currentlyunderway andwe areaiming towardsfinding an algorithmfor the completesetof
theinferencerules(or proving its undecidability).






A Domain-Tuned Tool For Multilingual Document M anagement

SwetlanaSheremetyea andSegei Nirenturg ({l ana, ser gei }@r| . nnmsu. edu)

ComputingResearch.aboratory
New Mexico StateUniversity

An approactto developinganinteractive domain-tunedVT tool for multilingual documenmanagemeris
describedThetool for translatingpatentclaimsbetweerRussiarandEnglishwhichis a partof a worksta-
tion for multilingual processingf patenttexts is takenasanexample.

GenerapurposeMT systemd$iave theadvantageof beingpotentiallyreusablethisreusabilityis nothowever
guaranteedFor example,no existing NLP systemcanprocesgatenttexts adequatelylt is generallyrec-
ognized however, thatanMT systenmproviding adequatg@erformancevenfor asingletypeof texts should
be considerediseful. Indeed,practicallyall MT systemdor specialdomainsareusuallybuilt tunedto the
constraintof a sublanguageOur approactconformsto the human-aidednachinetranslationparadigm.n
our modeltheinitiative is dominantlyif notexclusively, with thesystem.

Thetool is meantfor a SL spealker who doesnot know the TL. It consistsof a) ananalysismodulewhich
performsinteractve syntacticanalysis(decompositiorof a complex nominalsentencento a setof simple
structurespndfully automatednorphologicalanalysisof the word occurrenced thesesimplestructures,
b) anautomatednodulefor transferringthe lexical andpartially syntacticcontentof SL text into a similar
contentof theTL text, andc) afully automated'L text generatiormodulewhichreliesonknowledgeabout
thelegalformatTL patentclaims.

An interactve analysismoduleguidesthe userthrougha sequencef SL analysisproceduresasa result
if which the systemproducesa setof internal knowledge structureswhich sene asinput to the TL text
generation Both analysisandgeneratiorrely heavily onthe sublanguagef patentclaims. The modelhas
beendevelopedfor EnglishandRussiarasboth SLsandTLs but is readily extensibleto otherlanguages.
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On the Site of Vowel Deletion in Modern Hebrew Verbs and Nouns: A
Constraint-based Approach

Outi Bat-El (obat el @ost.tau.ac.il)

Tel-Aviv University

Therearequiteafew nounsandverbsin ModernHebrev thatlook alike, to theextentof nearminimal pairs
like Safan ‘rabbit ms. andsamarto guard’,aswell asa few minimal pairssuchasgamal‘camel’ - gamal
‘to reward’. Despitethe surfaceidentity, thesenounsandverbsarephonologicallydistinct. Whena vowel
initial suffix is addedo the stem,a noundeleteghefirst stemvowel (gamal- gmalim)while averbdeletes
thesecondstemvowel (gamal- gamlu).

I will amguethatthis distinctionis dueto oneconstraintwhich holdsfor verbsbut not for nouns(l ignore
nounsthatdo notundego vowel deletion). Theargumentis givenwithin the framewvork of Optimality The-
ory (PrinceandSmolensk 1993)whichis basedn constraininteraction.Theconstraintareuniversal,and
hierarchicallyorganizedon a language-specifiground. A constraintcanbe violatedwhenin competition
with ahigherranked constraintlandthusof higherpriority).

I will claimthatvowel deletionis triggeredby theconstrainfFOOT BINARITY (FTBIN), whosefunctionin
thelanguagas reflectedoy atendenyg towardsafoot-sizeword (i.e. two syllables).Sincethemorphological
operation(sufixation) mustbe surfacetrue (dueto the dominanceof the morphologicalconstraintwhich
attacheghe affix), therearetwo waysto satisfy FTBIN, deletionof the first or the secondstemvowel.
Deletionof thefirst vowel resultsin a syllablewith a complex onset(CCV), while deletionof the second
vowel resultsin a syllablewith a coda(CVC). Both syllablesareuniversallymarked, violating constraints
againsitomplex onset(*CXONSET) andcoda(*CODA) respectiely.

I will proposethat the relevant constraintsare ranked asfollows: FTBIN >> *CXONSET >> *CODA
(whereA>>B meanghat A hasa priority over B). However, *CXONSET is a family of constrainton-
sistingof *CXONSET[VERB]whichis relevantto verbsonly, andageneratfCXONSET. Themorespecific
constraintis ranked abore *CODA, while the generalonebelov *CODA, giving the rankingFTBIN >>
*CXONSET[VERB] >> *CODA >> *CXONSET. Whenthe input is eithera verb or a noun, FTBIN
rulesout an outputwhich hasnot undegonedeletion,asit containsthreesyllables(*gamalim, *gamalu).
Whentheinputis averb,*CXONSET[VERB] rulesoutthe candidatevith thecomple onset(*gmalu); the
winneris thenthe candidatewith the coda(gamlu). Whenthe inputis a nounit goesfreely through*CX-
ONSET[VERB], allowing *CODA to rule out the candidatewith the coda(*gamlim); the winneris then
the candidataewith the complex onset.Usingthisrankingasabase] will alsoexplain why someverbs(de-
nominatves)violate *CXONSET[VERB] (e.g. tilgref), andwhy somenouns(actually adjectves) violate
*CODA (e.g. tipes - tipSa‘stupid ms.-fm’). Throughoutthe paperl will emphasizehe superiorityof the
constraint-basedpproachadoptechereover a rule-basedpproachwhich would have hadto provide two
differentdeletionrules,onefor nounsandanotherfor verbs.In particular | will pointoutthattherule-based
approactdoesnotreflectthegeneralizatiorthatthetwo typesof vowel deletionserne the samefunction,i.e.
satisfyingFTBIN. | will alsoconsideranalternatve approactwherebythe site of deletionis encodedn the
sufiixes,andprovide two reasondgo rejectsuchanapproachOneis the dualfunctionof the sufix -a, which
canattachto both verbsand nouns. The otheris that*CXONSET senes alsoin distinguishingbetween
suffixednounsandacrorym words,wherein thelatter*CXONSET is never violated.| will suggesthatthe
dichotomyof *CXONSET to varioussub-constraintstemsfrom thefactthatModernHebrev phonologyis
amixtureof two phonologiesthatof TiberianHebrev where*CXONSET is high-ranled, andthatof Slavic
languagesvhere*CXONSET is low-ranked.
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The Hebrew Object Marker as a Type-shifting Oper ator

GabiDanon(danon@ost . tau. ac.il)

Departmenbf Linguistics, Tel-Aviv University

It iswell knowvn thatthe Hebrav objectmarker etusuallyprecedeslefiniteobjectsonly. However, it hasalso
oftenbeenobsered (Glinert 1989, Ziv 1982andothers)thatthe distribution of et cannotbe accountedor
in purely semantiderms: Therearesemanticallydefinite DPs,suchasseferze ('this book’), which cannot
follow et, aswell asindefiniteslike axadha-sarim ('one of the books’) which may follow et. For the vast
majority of DPsin Hebrav, the presencer absencef et canbe predictedfrom the syntacticstructureof
the objectandfrom formal definitenessnarkingof its head.

This talk will focus, however, on a small numberof caseswherethe useof et is optional. This includes
certainquantifiedDPs,the questiorword ma(‘'what’), andconjunctionof two or moredefiniteDPs,where
et can optionally precedesachconjunct(Winter 2000). In all thesecasesthe presenceof et affects the
interpretatiorof the sentenceHowever, | alguethatthe semanticcontrikution of etis notdirectly relatedto
definitenessln certaincasessuchaswhenet precedesnobjectlike axadha-strim, theuseof et produces
a"specific” interpretatiorof the partitive (seeEn 1991for similar factsin Turkish); andwhenet precedes
thequestionword ma('what’), anappropriateanswemould only beadefiniteor a specificDP, eventhough
it would be unnaturako claim thatthewh- word itself is definite. But moststrikingly, whenthe objectis a
conjunctionof two definites,the repetitionof etin front of every conjuncthasnothingto do not only with
definitenessut alsowith specificity: As discussedn Winter (2000), multiple occurrencesf etgive riseto
adistributive reading,asopposedo a preferencdor a collective readingof the conjunctionotherwise.

| will proposehatall thesesemanticeffectsof et canbeaccountedor by theassumptionthatetis theovert
realizationof a standardifting operator Assuming,following Partee(1987),thatthereare DP denotations
at eachof the 3 semantidypese, < e,t > and<< e,t >,t >, it will be shavn thattherestrictionthatet
imposeson thetype of the DP which follows it correctlylimits the rangeof availableinterpretationsThus
| aguethatananalysisthatmakesuseof all threesemantidypesfor DPs,andwhich allows indefinitesto
have atype e interpretation,asin Reinhart(1997),can more easilyaccountfor the semanticeffects of et
thantheorieswhich make useonly of asubsebf thesetypes,suchasBarwise& Cooper(1981)andWinter
(2000).

In the proposedanalysis,definitenessand specificity are merely descriptve termsfor two classesf DPs
which happento have a denotationof type e. Thus,the traditionalnotionsof definitenesand specificity
turnoutto beonly indirectly relatedto the obseredfacts,whoseactualprimary sourceis semantiaype.

References

Barwise,Jonand Coopey Robin (1981). GeneralizedQuantifiersand Natural Language.Linguisticsand
Philosophy4, 159-219.
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Representatioiheoryandthe Theoryof GeneralizedQuantifiers,JeroenGroenendijk,Dick de Jongand
Martin Stokhof(eds.).Dordrecht:Foris.
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Towardsthe Compilation of The Corpus of Spoken | sraeli Hebrew

Shlomolzre’el (i zr eel @ost.tau.ac.il)

Tel Aviv University

During the lasttwo decadesmuch attentionhasbeengiven to the methodologyof corpuslinguistics. In
themain,usingthis methodologylinguistic descriptiorandtheorizingis baseduponstatisticalperformance
measureandobsenationof languageusein reallife. Thefirst taskis, obviously, thecompilationof abody
of texts, acorpus.Recentevelopmentsn computersciencegandtheenormoushangdan computerstorage
capacityhave greatly enhancedorpusstudiesthroughoutthe world. While corporahave beencompiled
andcontinueto becompiledfor mary languagesill overtheworld, thereis still no availablecomprehense
corpusfor modernHebrav. Moreover, researcton modernHebrev, andespeciallyonits spolen varieties,
suffersgreatlyfrom thelack of descriptve studieswhichis, amongotherissuestheresultof a shortageof
data.

A corpus— aswe seeit — is a preliminary desideratunfor muchlarger projectsthat cannototherwisebe
achieved,beit agrammarof modernHebrav, acomprehense dictionary or ary othertheoreticabr applied
inquiry. The researchpotentiala corpusrepresentss extremely large, and includeslinguistic, cultural,
sociologicalandtechnologicabspects.

With this in mind, we have decidedto startproceduresowardsthe compilationof The Coprusof Spolen
IsraeliHebrav (CoSIH). Thegoalsof the projectsare:

1. To createa corpusof spolen IsraeliHebrev in orderto facilitate researchn a rangeof disciplines
concernedvith the Hebrav languageandwith the generaimethodologyof CorpusLinguistics.

2. To disseminatehis corpuspublicly in multimediaformatandin print. The multimediaformatwill
bedisseminatedia electronicmeansncludingCD-ROM, DVD-ROM andthe World Wide Web,and
will presentherecordedsoundsimultaneouslyvith its transcriptionsaindotherextensionsall linked
togethery software.

Thedesignof CoSlIHis setup asto includetwo complementargorpora:amaincorpusandasupplementary
corpus.Themaincorpuswill form thebulk of CoSIHandwill compriseabout90% of theentirecollection.
This will be a representate corpus,aiming at a representate sampleof all varietiesof Hebrav asit
is spolenin Israeltoday andwill includerepresentationsf both demographicand contextual varieties.
The supplementarncorpuswill include two distinct subcorpora:Onewill be basedvery much like the
main corpuson demographicriteria, yet it will be compiledusing non-proportionasampling. A second
supplementargubcorpuswill be compiledbasicallyaccordingto contectual criteria, with someattention
paidto demographideatures.Eachof the distinctsupplementargubcorporawill includeabout5% of the
entirecorpus. In my lecturel will describethe preparationgor the compilationof CoSIH, alongsidethe
methodologyof corpudinguistics,possibleapplication®f thecorpus andespeciallyits designapioneering
effort to have arepresentate corpuswhichwill integratebothdemographi@andcontetual varietiesof the
spolenlanguage.
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Computerized Arabic Morphology and Syntax (for Teaching Purposes)

JudithRosenhouséysrj udy @ echuni x. technion. ac. il)

Departmenbf HumanitiesandArts
Technion

Computationalinguistics dealsnot only with theoreticalquestionsbut alsowith practicalor applicatve
ones.The studyof computationa{or computerizedArabic hasbeendevelopingmainly for the lastfifteen
yearsat increasingpace. The main problemsandgoalsreferredto script (font) solutions,morphologyand
syntax,moreor lessasin studiesof otherlanguagesLanguage-specifiproblemsncludedirectionality the
richly inflectedmorphologyandsyntax-dependenmtord forms(caseendings).In Arabic speakingcountries
this areahasdevelopedmore slowly thanin the West, wherelarge diaspora-communitiesf readersof
Arabic have beenmoreexposedo thecomputergechnology Therapidparalleldevelopmentof thelnternet
andotherrelatedadwancesin computerstudiesin the ninetieshave helpedalso Arabic in solving mainly
problemsof fontsaswell asotherlinguistic problems.

This talk focuseson Arabic morphologyand syntaxfrom the point of view of their studyin Israel. This
aspecis importanthere,sinceArabicis the 2nd official languageof Israelandit is taughtbothasa mother
tongueto its Arab native spealers,andasan obligatoryforeignlanguageo the Hebrev-speakingstudents,
atleastin themiddle school.For this latterstudentbodythe Centerof Educationallechnology(Shif'at) has
developeda systemof programgsoftwareandfonts) for 7th to 12th gradestudentsj.e., for all the middle
schoolyearsandup to theendof high school.

First, a descriptionof morphologicaland syntacticcomponent®f Arabic, through”computationaleyes’
will bepresentedExampleswill referto pointssuchasthefollowing: (a) Morphology:root + patterncom-
binationsfor the nounandverb systemsnounpatterngincluding singular/dual/pluramasculine/feminine
sub-groups)yverb patterns(measurespersonstenses);b) Syntax: concord(nouns+ adjectves, nouns+
verbs);word order(default; marked); negation;interrogation;active/passie transformationsandcaseend-
ings. Thenthe CET-Shif'at systemis briefly describedand someideasaboutbasicproblemsthatrequire
solutionsanddesirablefuture developmentf programsaresuggested.
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Unsupervised Hebrew Part-of-speech Tagging

Meni Adler andMiki Tebeka({adl erm t ebeka}@s. bgu. ac.il)

BenGurionUniversity

Part-of-speechiaggingis the procesf assigninggrammaticakateyoriesto individual wordsin a corpus.
The task of labeling eachword with its appropriatepart of speechis a well knovn problemin natural
languageprocessing.Several probabilisticapproachetave beenresearche@ndappliedin orderto solve
this problem,suchas: hiddenMarkov model(Merialdo 1994),transformation-basel@arning(Brill 1995),
decisiontrees(Schmid1994),neuralnetworks (Benello 1989), memory-basetkarning(Daelemand.996)
andmaximumentrofy models(Ratnaparkhil996). A supervisedaggeris animplementatiorof atagging
modelthatusesananalyzedcorpusasalearningbasis.Designinganunsupervisetiaiggeris morechalleng-
ing, andis necessaryheresucha corpusdoesnot exist (asis the casefor Hebrev). Ourwork focuseson
the unsupervisedebrav taggingproblemexploring two of the above approacheshiddenMarkov model
(HMM) andtransformation-baseéarning.

Hidden M arkov model

Thetaggingproblemcanbe definedoy HMM:
HMM is definedby (S,K, u) where:

S=sl,,sNasetof states.
K=k1, kM anoutputalphabet
u = (A,B,D) aprobabilisticmodelwhere
D =i, i in S,initial stateprobabilities.
A =aij, I,j in S, statetransitionprobabilities.
B = bijk, i,j in S,k in K, symbolemissionprobabilities.

In this model, the statescorrespondo tagsand symbolsemissionscorrespondo the words of the text.
In the caseof anunsupervisedagger the probabilisticmodelis not known, andshouldbe learnedfrom an
untaggedorpus.Thelearningprocesss basedntheBaum-Welchalgorithm,whichis aspecialcaseof the
ExpectatioMaximizationalgorithm.Thebehaior of thealgorithmunderthe Englishtaggingproblemwas
examinedby Merialdo (1994) and Elworthy (1994). Merialdo comparedhe accurag of anunsupervised
taggerwith a supervisedne. Elworthy checled the effect of the initial conditionsover the lexicon andthe
transitions. He alsopointedthe relation betweenthe numberof efficient iterationsandthe patternof the
re-estimationln our work we examinethe behaior of theBaum-Welchalgorithmover Hebrev text, taking
into accountparticularlythe informationthatcanbe derved from the morphologicalanalysisof thewords.

Transformation based learning

In supervisedransformationabasedagging,thetext is first annotatedvith theinitial stateanotator Then,
ateachiteration,theresultof thetaggingis comparedo the TRUTH. Transformationsrelearnedhatcanbe
appliedto the outputof theinitial stateannotatoto male it betterresemblehe TRUTH. Thetransformation
arecalledpatchesandwe usepatchtemplatego createspecificpatchesrom them.

In the unsupervisedersion,thetaggerin initial statetagsevery word with eachof the possibletagsgiven
by amorphologicunit. Transformationgareusedto reducethe uncertaintyasto the correcttag of awordin
agivencontet. Thesecontets arespecifiedoy pathtemplates Thetaggeracquiresseveral patchesn the
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form’Changetagof awordfrom X to Y’ whereX is asetof tagsandY is asingletag. Thescoringcriterion
is asfollows:

1. freq(X) is the numberof occurrencesf wordsunambiguouslyaggedwith X in thecorpus.

2. incontet(Z,C) is thenumberof timesaword unambiguouslyaggedwith Z occursin context C in the
trainingcorpus.

Let R = amgmax[onZ] freq(Y)/ freq(Z)* incontet(Z,C) thenthe scoreof 'Changetagof aword from X to
Y’ is: incontt(Y,C) - freq(Y) / freq(R)* incontet(R,C).

In eachlearningiterationthe learnersearchegor the transformatiorwhich maximizesthis functionsand
addthis transformatiorto a pathlist.

After thelearningstagetaggingis donein thefollowing manner:

1. Tagsentencavith initial tagger

2. Apply eachpatchin turn.

In our work, we focuson particularparameterghatarespecificto the Hebrev language:

e Theentroy of Hebrav, in term of taggingaccurag over a 'clean’ unsuperviseanodel, compared
with Englishentropy.

e Hebrav tagsetdesign:How shouldmorphologicpropertieshe usedWhat's theweightof thetag set
designin the quality of thelearningprocess?

¢ Initial condition: Whatarethemaininitial conditionsthatinfluencetaggingaccurag?
¢ Integrationof minimal handtaggingwithin the Baum-Welchalgorithm.
e Unknown words: Whatheuristicscanwe useto tagunknavn words?
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Augmenting Evaluation Schemes Using the Distribution of Perfor mance

Yuval Krymolowski (yuval k@s. bi u. ac.il)

Bar-llan University

The performanceof a statisticalNLP systemis commonlyreportedusinga figure basedon a single split

betweentraining and testdata. Resultsobtainedusing a single split are subjectto samplingnoise. In

this position paperwe amgue in favour of reportinga distribution of performancefigures, ratherthan a
singlenumber Suchan evaluationschemecanbe usedfor statisticallyquantifyingstatementgoncerning
differencesacrosgparametesettings systemsandcorpora.

Usingthebootstrapmethod,anda memory-basedhallav-parsingalgorithm,we shav a marked difference
betweena test corpuswhich is closeto the train corpus(WSJ), and a test corpuswhich comesfrom a
differentgenre(ATIS).
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Compositional Memory-based Partial Parsing

Yuval Krymolowski andldo Dagan(yuval k@s. bi u. ac.il)

Bar-llan University

We presenamemory-basetkarningmethodthatrecognizeshallav patternsincludingcompositionabnes
(NP, VP),in anew text basen abracletedtrainingcorpus.Theexamplesarestoredas-is,in efficientdata
structures.Generalizations performedat recognitiontime by comparingsubsequenced the new text to
positive andnegative evidencein thecorpus.Themethodis orientedfor learningto parseary selectedsubset
of tagetsyntacticstructureslt is local, yet canhandlealsocompositionaktructuresPartsof speechaswell
asembeddednstancesirebeingusedsimultaneouslyTheoutputis apartialparsen which instance®f the
target structuresaremarked. Experimentalesultsarepresentedor recognizingnounandverb phrasesas
well assubject-erbandverb-objectrelations.We discussanalogiesvith DOP.

In essencethe methodrelies on storing sub-sequcenced parts-of-speecland embeddednstancesn a
memory In anew sentencegachword-ranges testedasa patterninstancen testing,thealgorithmtriesto
reconstructhe POSsequencéincl. instancealreadyfound)from thetiles storedin memory A constraint-
propogationalgorithmis invoked for choosingamongconflicting alternatves at the *instance*level, no
attemptis madeto constructa parsefor thewhole sentence.

Theembeddinglepth,andnumberof embeddednstancesn use,canbetuned- therebysimulating,e.g.,to
whatextentis it necessaryo go deepin hierarchyin orderto learnastructure.

We arenow working on producinga dependencparse andmight presenpreliminaryresults.
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Conceptual Mapping through Keyword Subset Coupling

Zvika Marx andldo Dagan(mar xzv@s. bi u. ac.il)

MathematicandComputerSciencedepartment
Bar-llan University

In this work, we introducean extensionto thewell-studiedtaskof measuringoverall similarity of texts. We

pointout specificaspect®f similarity, uniqgueto comparisorbetweerdistinctcontentworlds. For example,
we would expectthatin collectionsof news articlesregardingvariouskinds of conflictsthe notion of, say

negotiatingbodywould be presentHowever, thevocalulary referringto this notionmightvary: if theissue
wereaninternationalconflict, the termsin usewould be DIPLOMAT, DELEGATION andsoon. On the
otherhand,for othertypesof conflictsthe correspondindgeywordscouldbe JUDGE,LAWYER, COURT

etc.

We have developeda nen unsupervisedearningframevork, namedsubsetoupling thatcould be applied
to domainsin which context-dependentorrespondencesxist. Here we demonstratets capabilitiesin
matchingcontet-dependenytrelaed keyword setsextractedfrom distinct corpora. Following the natural
identificationof word clusterswith conceptor conceptuatateyories,the obtainedist representsnapping
betweerconceptuaéntitiespresentedby thetwo corpora.

Our work is inspiredby classicalcognitive theory of analogy(The Structue Mappingtheory Gentner
1983).Criticismregardingtheincompetencef thethisapproachn copingwith real-world data(Hofstadter
etal., 1995),is addressedby consideringfeaturesof similarity that are salientin the context of mapping
betweertheparticularcorpora.

We introducean original algorithmfor subsetcoupling, following a theoreticalframenork for cost-based
pairwiseclusteringby PuzichaHoffman& Buhmann(2000).In orderto capturethe context of a particular
comparisorbetweendatasets,our algorithmrefersonly to betweerdata-setsimilarities i.e. similarities
betweenthe keywordsof onecorpusto the keywordsof the otherone. This is a major differencefrom the
corventionalclusteringschemewhich is devisedfor partitioningof onedatasetat a time. Cost-function
optimizationis achieved by standardelaxationmethod,namelythe Gibbs-Samplealgorithmusedalsoby
Puzichaetal.

Thekeyword similarity valueshave beencalculatedaccordingo aformulaby Dagan Marcus& Markovitch
(1995). This measurayivessignificantweightto featuresthat are obsened with both termsfor which the
similarity valueis calculated.In our case thesefeaturesarewordsusedin both corpora(lessa limited list
of stopwords). Theconceptuamappingis thusguidedby informationregardingfeaturesandrelationsthat
aresharedoy thetwo particularsystemsindercomparison.

As anillustrative casestudy the distinctcorpora,amongwhich we have looked for correspondencesjere
focusedon distinctreligions Keywords were (semi-automaticallyextractedfor eachreligion from the
correspondingorpus(thatis a setof introductorydocumentslownloadedirom the Internet).In the caseof
comparingBuddhismandlislam,ourresultanclude,amongotheritems,correspondencdsetweerscripture-
relatedkeyword lists (PALI, SANSKRIT, ... — ARABIC, HADITH ...) aswell aslists of termsreferringto
afterlife andreward (PAIN, REBORN,... —-JUDGMENT, PARADISE, ...).

We evaluatetheresultsagainsidataobtainedirom expertsin thefield of comparatre religion studiesusing
conventionalevaluationmeasuresaccurag andrecall-precisiorcurves.
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Ontological Semantics and Its Applications

SegeiNirenhurg (sergei @r | . nnsu. edu)

New Mexico StateUniversity

I will introduceanapplication-orientg semanticdheorythatsupportsanalysisandsynthesiof textsthrough
extractingandrepresentingext meaning.The approactusesa constructedvorld model,or ontology asits
coreknowledgecomponent.Other knowledge componentsnclude lexica and onomasticéor the natural
languagesisedin an applicationaswell asa fact databasdhat storesinstancesf ontologicalconcepts.
Ontologicalsemanticalsointroducesa detailedmetalanguagknovn asthe TMR, or "text meaningrepre-
sentation”Janguage.

Ontologicalsemantichasbeenusedat NMSU CRL to supportapplicationan machinetranslation,nfor-
mationextraction,questionansweringandtask-orientedgollaboratve human-computeernvironments.
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