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Abstract. This paperpresentsa collection of texts manually annotatedwith
namedentitiesin context, which wasusedfor HAREM, thefirst evaluationcon-
testfor namedentity recognizerdor PortugueseWe discussthe optionstaken
andthe originality of our approactcomparedvith previousevaluationinitiatives
in thearea We documenthechoiceof categories their quantitatve weightin the
overall collectionandhow we dealwith vaguenesandunderspecification.

1 Intr oduction

HAREM [1] wasthe first evaluationcontestfor namedentity recognition(NER) in
Portuguesegatheringthe communityinterestedn namedentity recognition,aswell
asdevelopinga new methodologyfor the evaluationof NER systemsFollowing the
well-known evaluationcontext paradigm[2, 3], participantscooperatedn the design
and populationof the goldenresourceusedin HAREM, the goldencollection (GC),
whichwe describen detailhere.

The goldencollectionis a setof texts with the correctidentificationand classifi-
cationof the namedentitiesaccordingto the HAREM guidelinest This resource- of
which eachparticipanthad only seena tiny extract— wasthenembeddedn a much
largertext collection,the HAREM collection,which wasprovideduntaggedo all par
ticipating systemswhich in turn hadtwo daysto returnit NE-annotatedEvaluation
wasperformedoy comparingesultswith theanswergpreviously encodedn thegolden
collection.

Although this is a fairly standardmodel, alreadyusedfor Portuguesen Mor-
folimpiadas[4, 5], there are someinterestingways in which this evaluation contest
differsfrom MUC [6] andotherpredecessolis the NE domain:

Kind of text HAREM encompassedbroadrangeof texts, of which languagevariety;
genreand(implicit) publicationmodewasprovidedto the participantsin addition
to allow a finer-grainedcharacterizatiorof the problem,suchinformationallows
moreadvancedsystemso changebehaiour accordingo ary of theseparameters.

Tailored evaluation We allowed participantgo chooseo participatein all cateyories,
or just to be evaluatedfor a subsebf their own choice.We alsogatheredseparate
informationfor specificscenariosper maincateyory (e.g.if the systems taskwas
only to find locations,or organizationsn text) or comparingwith MUC.

! Guidelinesandcollectionareavailablefrom http://iwww.linguateca.pt/ HAREM/

2 Althoughin HAREM'sfirst editionwe arenotawareof ary systenprofitting from this feature,
in the future it is to be expectedthat textual genreis usedby informed systemsto select
differentinterpretation®f a particularNE.



Bottom-up categories Insteadof using previous NE cateyories often designedfor
otherlanguages{]AREM concernsa setof Portuguesénguistically motivatedcat-
egories(andcorrespondingypes),arrived at by carefulconsideratiorandmanual
annotatiorof awide amountof text of differentgenres.

Context annotation Emphasisvasput on the contet of use:HAREM wasmeantto
evaluatethetype of anamedentity in thecontextit is used hotits generaldescrip-
tion type.For example the nameof a newspapemay be classifiedasanorganiza-
tion (compaty), a place(of publication)or a person(theinterviewer) dependingn
the context. This clearly makesthe taskevaluatedoy HAREM moredifficult,® but
we believe suchbehaviour to bemoreusefulin realapplications.

Separationof identification and classification We conceptuallyseparateddentifica-
tion (e.g.the correctdelimitation of the NE) from classification(which could be
semanticor morphological).

Mor phology HAREM includeda morphologicaltask, since genderand numberare
propertiesof mostPortuguesamamedentities,and may sometimeselp semantic
disambiguatiorf.

New measures HAREM introducedsereral new measureso assesshe performance
of the systemsgdealingwith indeterminag andwith partially correctlyidentified
NEs.

We startthe paperby providing, in section2, somebackgroundon the namedentity
taskand our motivationfor organizingHAREM. In section3 we describethe golden
collectionin detail, touchinguponidentificationguidelines classificationguidelines,
dealingwith indeterminag, and problemswe are aware of. In section4, we provide
somefirst analysesnakinguseof this collection.

2 Context and motivation

Namedentity recognitionwasfirst coinedin MUC 6, whenit becameanindependent
trackin alargereffort to evaluateinformationextraction.Sincethen,severalothereval-
uation contestshave beenorganizedaroundthis task,for Englishaswell asfor other
language$9, 10]. More specificsubset®of the original NE set,time expressionshave
alsobeenevaluatedseparately11].

In fact,the organizersof evaluationcampaigndike ACE [12] anddedicatedvork-
shops[13] have claimedthatthe time wasripe to investigatemore challenginggoals.
However, althoughseveral groupshadtheir in-houseproceduresand gazetteersthere
wasstill no independenbff-the-shelfNE componenfor Portuguesat the time work
was startedin chartinginterestandtools in the area.See[7] for a detailedhistorical
overview, providing also backgroundand further motivation to identify and classify
Portugues@lEs.

3 Other evaluation contestsmight consider‘newspapername” or “organization”as a correct
labelin every suchcase.

4 [7] notethatorganizationsiamedafter malepersongendto retainthe femininegenderwhile
football clubsareoftendescribecasmasculinesvenif namedafter somethingoriginally fem-
inine.[8] mentiontheacrorym EUA asreferringto the United Stategmasculineplural) or the
EuropearUniversitiesAssociation(femininesingular).



Therewere,aryway, otherscientificandmethodologicaleasonghatled usto or-
ganizeHAREM, in additionto the obvious relevanceto the Portuguesdanguagepro-
cessingcommunity:

Firstof all, therewasnot, asfar aswe know, ary independent-from-Ergsh inves-
tigation of which needs(in termsof other categories)otherlanguagesnight have in
thisrespectFor example would personprganizationandplacenameseall, only and
forever the right categoriesto identify, as[9] seemdo assumauncritically? Although
Sekineet al. [14] have proposedan ontologylarge enoughto encompas$goth English
and Japanesegand othershave looked into the problemof multilingual NER [15, 16],
therewasno bottom-upmonolingual NER evaluationcontestwe knew of.5 As shovn
in the remainderof this paper we founda significantnumberof otherrelevantNEsto
be cateredor in Portuguese.

Secondwould the NE cateyoriesusedbe equallyrelevantno mattertheregisteror
genreof texts, almosta decaddater, if onewishedto parsethe Web, literary text and
technicaldocumentstoo?We wantedto investigatevhetherthe sortof NEsin agiven
text might bea discriminatingfeaturefor classifyinggenre[20]. Preliminaryresultson
this subjecthave alreadybeenpublishedn [1].

Finally, anissuein whichwe hadaspecialnterests how muchlanguage-dependent
NERis [21], andhow much(if anything) canbe gainedby attackingPortuguesasop-
posedo language-generatlethodswhichwe expectednternationaparticipantsvould
try out. Astothislastpoint,let usstresghatHAREM is notcomparinghesameaskfor
differentlanguagesas[22, 23] have done.Rather givenaspecific,particulay language
(Portuguese)neof our goalswasto measureinstead how well language-dependent
andlanguage-independentethodgare®

The reasongo organizeHAREM were thus manifold, rangingfrom practicalop-
portunityto theoreticakrelevance:As to theformer, therewasarelatively large number
of interestecpartieswhich is arequirementor a successfubvent.In addition,in con-
tradistinctionto morphologicalanalysis[5] whereit washardto establisha common
setof agreedcatayories,becausenary choicesof the participatingsystemsvereonly
motivatedby the differentbehaiours of the parserausingthem,NER in itself boasted
of a numberof almostdirect applicationsalthoughthey differedsignificantlyin their
requirements.

3 The goldencollection

We definedthe globaltaskof HAREM asfollows: systemshadto classifyall descrip-
tionsof entitiesinvolving capitalizationin Portuguese,e. propernamesjn additionto
expressionsnvolving digits. So,capitalizedsectiontitles, textualemphasispr common
wordsthatarespelledwith capitalsjust becausehey originatefrom (otherlanguages)

5 Although we were obviouly aware of a numberof detailedproposalsfor a.0. German[17],
Spanisi18] andSwedish19].

5 This analysismustbe basedn the methodologieemplo/ed by the differentparticipants.

" The original task specificationas opposedo MUC, drasticallydifferedamongparticipants,
interestede.gin deplg/ing geographically-aare searchengines,or searchingand indexing
oraldocument®r semi-automaticallyproducingterminology



initials, like CD, arenot consideredNEs.Expressionshatshoulddenotenamecdentities
but have beenmispelledby not beingcapitalizedarenot consideredNEs, either

3.1 Purposeand rationale

We attemptedo includein the goldenresourceof HAREM the ideal setof marking
needecby ary text in Portugueseo representhe distinctionswe were interestedn.
The annotationof the GC doesnot representhe desiderataan automaticsystemis
supposedo achieve nowadays.or ever, nor is it assumedhat mostof the NEs should
appeatin agazetteer onthebalanceof severalmethodssee[24].

One of our goalswith HAREM was, in fact, to measurethe degreeof difficulty
of the generalNER taskin Portugueseand not particularly the performanceof real
systemstoday To arrive at a particularclassificationmay requirea huge amountof
reasoningandworld knowledge— probablysomethingno presensystemis readyto do.
Still, we wantedto estimatehow oftenthisis thecase.

Finally, it is relevantto notethatwe strove to getat linguistically motivatedcate-
goriesin the GC. Thatis, we did not startfrom anideal ontologyon how therealworld
shouldbe conceved,but we obsenedwhatkinds of referencesveretypically capital-
izedin Portugueseexts. After a first mentalorganizationof thesedifferentcaseswe
attemptedo posit their specificsubcatgorization(what we call types)which objec-
tively shaved differentlinguistic propertiesin Portuguesel-or example,reproducible
worksof artareusuallyencodedvithin quoteswhile uniqueonesdo not; atomicevents
areoftencompounchamesasin Benfica-Sportingwhile organizedonesreceiveamore
"ordinary" propername;and referencego publications,or laws, appearusuallyin a
specialandvery specificformatin runningtext.®

Thereleasganduse)of the GC will help us assessvhetherwe succeededh the
goalof proposingonly linguistically differenttypes,or whetherstill mary iterationsare
requiredto obtainfurtherconsensuandmorereplicableguidelines.

3.2 Quantitati ve snapshot

HAREM'’s goldencollectionis a collection of texts from several genres(table 1) and
origins (table 2), in which NEs have beenidentified, semanticallyclassifiedand mor-
phologicallytaggedin contet, andrevisedindependentlyaccordingto a large setof
directivesapprosed(anddiscussedpy all participants.

3.3 The classificationgrid

Our study of Portugueséexts uncoveredthat, in additionto locations(LOCAL), peo-
ple (PESSOA) andorganization§ORGANIZACAO), aswell asvalues(VALOR) anddates

8 They may poseinterestinglinguistic problemsaswell. Susanafonso (p.c.) notedthata ref-
erencewith multiple authorshehaesdifferently asfar asmorphology— andthereforetype of
reference- is concernedE.g., we may say Santoset al. (2006) mostaram (plural animated
subject,"S et al shaved”) or Cardosoand Santosmostaram em Cardoso& Santos(2006)
(singularinanimatelocation,“C&S shavedin C&S”).



Genre |Text extractgWords| NEs
Web | 40(30.8%)|123241 337
Newspapef 31 (24.6%)|116141 129
Oral 16(12.3%)|26 8751 017,
Expository 10(7.7%) | 6647 | 471
E-mail | 16(12.3%)| 4 405| 438
Fiction | 8(6.2%) |9956| 327
Political | 3(2.3%) |5470| 312
Technical| 5(3.8%) |2517| 101

Origin |Text extractgWords| NEs
Portuga 63 336182550
Brazil 60 420732274
Asia 3 2864| 233
Africa 3 1253| 75
Table 2. Languagevariety distribution

Table 1. Genrevariety distribution

(TEMPO), therewere enoughdatato justify classificationin the following cateyories:
OBRA: titles (works of art, man madethings), coisA: things (objectswhich have
names)ACONTECIMENTO: events,anda furtherbagof others(VARIADO).

Figure 1 shavs how the differentkinds of NEs aredistributedin the GC, while in
Table3 we presenthe quantitatve distribution of the categoriesasfar assizein words
is concernedysingLinguatecas publically availabletokenizer

Categyory AveragéMedian Standardeviation
pESsOA LocaL OBRA 3.34 2 2.94
21.5% ACONTECIMENTO| 3.25 3 2.52
ORGANIZACAO 2.25 1 1.94
VARIADO 2.24 1 2.60
VARIADO 0.9% PESS@ 1.97 2 1.16
COISA 1.6% ABSTRACCAO 1.92 1 1.25
\ ACONTECIMENTO TEMPO 186 | 1 1.33
\ OBRA VALOR 1.77 2 0.96
0% LOCAL 167 | 1 1.50
o ABSTRACCAO COISA 1.24 1 0.59
s ° as5% TOTAL 199 | 1 163

TEMPO
8.5%

VALOR
9.5%

Table 3. Size in words of the NEs in

Fig. 1. Kinds of NEsin the GC HAREM's goldencollection

Let us presensomeof the distinctionsencodedn the typesfor eachcateyory (for
further details,seetheguidelinesn Portuguese):

PESSM\ When NEs denotepeople,we make two kinds of orthogonaldistinctions:
Onepersorvs. agroupof people;andwhetherthe persoris describedy its (own)
name,by its job (title), or by its membershipn a particulargroup (the metorymi-
cal useof companiesor political movements).Obsene that thereare two kinds
of groups:thosewho have a nameasgroup,andthosewho are syntacticallyplu-
ral (pairslike Romeue Julieta or plural CARGO (job/role) noun phraseslike os
Presidentesla Russiae da China “RussiaandChina’s presidents”).

ABSTRACCAOQO Abstractconceptsurnedout to constitutea sizeableproportionof
capitalizedentitiesin Portugueseranging from scientific areasto political pro-
grammes}o metorymical usesof an authornameto referto the collectionof his
works, etc. Also, the use of namesas names(fairly commonin all genres)was
separatelydentifiedasatype of ABSTRACCAO calledNOME.

ORGANIZA CAO Organizationswveredivided into companiesadministration(gov-
ernmentandtherest(calledinstitutions).Still, we foundthe needto independently
classifysub-oganizationssuchascommitteesor departmentsyhich werea kind



of moreflexible organizationput wereneverthelesstelt to bedifferentfrom groups
of peoplewithoutagoalasgroup.

ACONTECIMENT O We distinguishthreekinds of events:uniqueones,which have
a nameidentifying somethinghathappenedn a particulartime, andotherevents
which areoftenorganizedandmaybe repeatedpndencompassmaller(indivisi-
ble) events.

COISA Objectscan also be named,although,contrarily to people,there are more
metorymical referenceshanuniqueobjectsnamed Althoughthereareuniqueob-
jects(type 0BJECTO) thatdo have aname Jike boats:a fragataD. Luis mostoften
— atleastin technicaldomains- thingsarereferredby the classeghey belongto.
An interestingdistinctionwe cateredfor in HAREM is instanceof a givenkind
(type cLASSE) andmetorymical referencehroughthe useof the sameclassname
to denoteanindividual object(type MEMBROCLASSE).® Obviously, we only con-
sidersuchcasesasNEswhen,because¢hey arenamedaftertheir discoverershave
to be spelledin capitals,like aparelho de Golgi, constantede Pland, contador
Geiger. Avowedly an original decision,we expectedsystemgo classifyde Golgi,
de Plandk and Geiger alone(andnot the full NPs)as coisAs of type CLASSE or
MEMBROCLASSE, andnot asPESSOA.

OBRA Anothercategoryfoundto accountor alot of propernamesn Portugueséext
concernsvorksof artandotherproductsof intellectualactivity. An interestingdif-
ferenceemepedin theway uniqueworksasopposedo reproduciblearementioned
in PortugueseGuernica Giocondaor a Torre Eiffel do nottake quotescontraryto
talk aboutbooks,musicalpiecesor movies.

LOCAL Locationsweredividedinto geographicalandmarksandpolitical or admin-
istrative locations!® Otherkinds of locationsidentified and accomodatedy the
HAREM schemeare virtual locations(suchas newspapersor the Internet),ad-
dressegwith a specificsyntaxof their own), andarny nhamedphysicalbodywhich
in aparticularcontext is usedfor naminga place(lik e Teatro SaoJoao).

3.4 Vaguenessand alternative delimitation

It is notunusuathatclassificatiorof linguistic objectsis notmutuallyexclusive:in fact,
we believe that vaguenesss a constitutize propertyof naturallanguagg25] andthat
arny NLP systemshouldtake it into consideration.

In addition,sometimesiumanannotatorslo nothave enoughinformationto decide,
even consultingother knowledge sources suchas the Web: How mary (Portuguese
speakingyeadersknow thatMiss Brownis a Brazilianbandor thatospastéisde Belém
is oftenusedasaplacein Lisbon?

We thereforeemployed the disjunctionoperator(|) in both situations,abiding by
two guidingprinciples:

% Thedifferencebetweert| love Ferraris”or “my Ferrariis here”.

10 Not to be confusedwith political actorsrepresentedby a placename,consideredoRGANI-
zZAcAO in HAREM, asin Os EUA ndo assinaam o tratado de Kyoto (“USA did not sign
the Kyoto treaty”). The distinction hereis betweenhumangeographyand nature,plausibly
relevantfor differentapplications.



1. We aredealingwith realtext andwe aremeasuringsystems’performancen real
text. Thereforewe shouldnot exclude“too difficult” casesrom the GR.

2. We do notwantarbitrarydecisiongo betakenby annotators- if thereis aceiling,
in thesenseghathumanscannotdecideaboveit, it makesno sensedo requirethata
machineshoulddecidemorefine-grainedlythanhumang26].

The same principles are operational at the level of NE alternatve segmenta-
tion as well, as in <ALT> <ORGANIZACAO>Governo</ORGANIZACAO>de
<PESSOA>Mério Soares</PESSOA> | <ORGANIZACAO>Governode Mario
Soares<ORGANIZACAO> </ALT> .

Anyway, to avoid artificial proliferationof alternatve NEs,we tried to separat¢he
above casesvherehumanreadershadno cluesto decidebetweendifferentinterpreta-
tionsfrom thosecasesvhich couldbeeasilyformalized,andarbitrarily but consistently
encodedExamplesof this latterareasfollowing:

— encodeonly largestNE: if atitle is followedby thename markonly onepersonas
in o Presidentedo ParlamentoEuropeuStefandProdi;

— do not practiserecursie NE-labelling: place namesin organizationdescriptions
(asin Camam Municipal de Lishog, or organizationnamesin title jobs (asin
Secetario-geral do PC do B), arenottaggedseparately!

— do not allow an arbitrary numberof uncapitalized\E beginnings:we allow only
tittes and addresgorms (suchasin major Otelo and senhorAlveg and disease
hyperoryms(suchasin doengade Alzheimey andsindomade Down); 12

4 Discussionand first results

No matterhow simplethetaskto build a goldenresourcefor NER may appearmary
fundamentaNLP issueshadto betackled.“Namedentity” (or better our Portuguese
appropriationof it, entidademencionadaliterally “mentionedentity”) did not have a
consensuatlescription,so we hadto provide an operationaldefinition for HAREM’s
purposeswhichis obviously opento criticism.

Oneof thesedecisionsmotivatedby the needto comparefairly differentsystems
was our definition of avowedly “non-standard”NEs like de Plandk. However, this
decisionwould not penalizesystemghat detectedor classifiedwhole terminological
units, providedthe systemsncludedan“added-to-participate-in-HAREM”-rle, which
would propagateheir original semanticlassificatiorto thenew NE includingonly the
capitalizedsub-epressionput including precedingprepositions.

The mostimportantdecisiontaken,in arny case wasour choiceof disambiguation
in context. Therearetwo approacheso NE recognitionwhich areactuallynot specific

11 This is essentiallylinked to our wish to annotaten context, but onemay laterre-annotatehe
GC with someembeddedNEswhoseusefulnessurnsoutto beconsensual.

12 This apparentlyunmotivatedrule hasa good explanation:if onewasto markthe entity that
includeda namedentity, too muchdependencen systemsassumptionandcomple parsing
would occur Onemight endup having to accepta donada barraquinhadasbolasde Berlim
(“the owner of the candyshopselling Berlin balls”, a kind of cake) or o bracodireito do rio
Guadiana(“the northernbankof theriver Guadiana”yastheright NEs.



of NER but of corpusannotationas a discipline, and have to do with how far one
disambiguate®r choosesa specificannotationvalue: Someresearcherfiave opted
to simplify NER by consideringvaguecategoriesasfinal leavesin the classification,
muchin the samevein asearly PoSventuresusedso-called‘portmanteau’categories,
thereforefailing to fully disambiguatehe text [27]. We took the oppositepath: We
wantedto evaluatethe taskof selectingthe (meaningof the) namedentity in context.
Accordingly, HAREM turnedout to be moredifficult thanmary of thetasksoriginally
aimedby the participatingsystems.

Take the muchdiscussedtaseof country namesito tag Portugal asa countryre-
quiresa simple dictionary/gazetteelookup, but to find placesor political actionsare
two differentgoals,which we expectto be performedby differentuserswith different
userneeds(andthereforepossiblyeven implementedn differentapplications).That
this is not anirrelevant theoreticalconcern,is evidencedby the real distributions for
Portugal, FrancaandBrasil in context in the GC (table4):

NE LOCAL ORGANIZACAO PESS@ ABSTRACCAO
(administratve place) (administration)|(groupof people (ideal)
Portugal 32(0) 16 (1) 0(0) 0(1)
Brasil 52 (1) 5(2) 2(0) 2(1)
Franca] 7(0) 2 (0) 1(0) 12(0)

Table 4. NE countsfor singlecategories(normal)andvaguecatayories(enclosedn parenthesis)

Incidentally theNEsthathadmoredifferentcontextualinterpretationsn HAREM's
GCwerenewspapersnamesemployedin newstext in mary ways:asapersonyepre-
sentingthejournalistthatasksquestionsn aninterview; asa place(of publication);as
a groupof reportersasa compaty; or asa product(that for examplesellswell). Our
GC —if representatie enough- will alsoallow researcherto estimaterelative prob-
abilities of thesedifferentuses,in additionto provide themwith contexts to discover
discriminationpatternslin fact, oneimportantadvantageof evaluationcontestsijs the
creationof consensuadvailableresourcesandwe agreethat“reusabletestcollections
— which allow researchers run their own experimentsandreceve rapid feedbackas
to the quality of alternatve methods- arekey to advancingthe state-of-the-art{28]

Category Onecatgory (<A>)[Vagueclass.(< A;[A; >)[Vagueident.(<ALT>)
LOCAL 1227 44 10
PESS@ 972 59 30
ORGANIZACAO 895 64 13
VALOR 480 1 1
ABSTRACCAO 437 23 9
TEMPO 430 1 5
OBRA 194 22 4
ACONTECIMENTO 105 3 21
COISA 75 6 2
VARIADO 37 0 2

Table 5. Numberof vagueNEs,andnumberof alternatve identifications per cateyory.

Someideaof thedifficulty of humanannotatiorof thedifferentcateyoriesin context
canbeobtainedfrom Table5.

We concludethis paperby providing an overview of HAREM results,using the
presentGC: Figures2 and 3 depictsystems’performancegor semanticclassification,
accordingto two differentscenariosabsolutgcountingall NEsin the GC evenif they
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had not beenidentified by the system),andrelative (thatis, relative only to correctly
identified NEs). See[29, 30] for further details.We look forwardto further studiesin
NER of Portugues¢hatemploy thisresource.
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