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Abstract. This paperpresentsa collection of texts manually annotatedwith
namedentitiesin context, which wasusedfor HAREM, thefirst evaluationcon-
test for namedentity recognizersfor Portuguese.We discussthe optionstaken
andtheoriginality of ourapproachcomparedwith previousevaluationinitiatives
in thearea.Wedocumentthechoiceof categories,theirquantitativeweightin the
overall collectionandhow wedealwith vaguenessandunderspecification.

1 Intr oduction

HAREM [1] was the first evaluationcontestfor namedentity recognition(NER) in
Portuguese,gatheringthe communityinterestedin namedentity recognition,aswell
asdevelopinga new methodologyfor the evaluationof NER systems.Following the
well-known evaluationcontext paradigm[2, 3], participantscooperatedin the design
andpopulationof the goldenresourceusedin HAREM, the goldencollection (GC),
which wedescribein detailhere.

The goldencollection is a setof texts with the correctidentificationandclassifi-
cationof thenamedentitiesaccordingto theHAREM guidelines.1 This resource– of
which eachparticipanthadonly seena tiny extract – was thenembeddedin a much
largertext collection,theHAREM collection,which wasprovideduntaggedto all par-
ticipating systems,which in turn hadtwo daysto return it NE-annotated.Evaluation
wasperformedby comparingresultswith theanswerspreviouslyencodedin thegolden
collection.

Although this is a fairly standardmodel, alreadyusedfor Portuguesein Mor-
folimpíadas[4,5], thereare someinterestingways in which this evaluationcontest
differsfrom MUC [6] andotherpredecessorsin theNE domain:

Kind of text HAREM encompassedabroadrangeof texts,of which languagevariety,
genreand(implicit) publicationmodewasprovidedto theparticipants.In addition
to allow a finer-grainedcharacterizationof the problem,suchinformationallows
moreadvancedsystemsto changebehaviour accordingto any of theseparameters.2

Tailoredevaluation We allowedparticipantsto chooseto participatein all categories,
or just to beevaluatedfor a subsetof their own choice.We alsogatheredseparate
informationfor specificscenarios,permaincategory (e.g.if thesystem’s taskwas
only to find locations,or organizationsin text) or comparingwith MUC.

1 Guidelinesandcollectionareavailablefrom http://www.linguateca.pt/HAREM/ .
2 Althoughin HAREM’sfirst editionwearenotawareof any systemprofittingfrom thisfeature,

in the future it is to be expectedthat textual genreis usedby informed systemsto select
differentinterpretationsof a particularNE.



Bottom-up categories Insteadof using previous NE categories often designedfor
otherlanguages,HAREM concernsasetof Portugueselinguisticallymotivatedcat-
egories(andcorrespondingtypes),arrivedat by carefulconsiderationandmanual
annotationof a wideamountof text of differentgenres.

Context annotation Emphasiswasput on thecontext of use:HAREM wasmeantto
evaluatethetypeof anamedentity in thecontext it is used,not its generaldescrip-
tion type.For example,thenameof a newspapermaybeclassifiedasanorganiza-
tion (company), aplace(of publication)or aperson(theinterviewer)dependingon
thecontext. This clearlymakesthetaskevaluatedby HAREM moredifficult,3 but
we believesuchbehaviour to bemoreusefulin realapplications.

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

Mor phology HAREM includeda morphologicaltask,sincegenderandnumberare
propertiesof mostPortuguesenamedentities,andmay sometimeshelp semantic
disambiguation.4

New measures HAREM introducedseveral new measuresto assessthe performance
of the systems,dealingwith indeterminacy andwith partially correctly identified
NEs.

We start the paperby providing, in section2, somebackgroundon the namedentity
taskandour motivation for organizingHAREM. In section3 we describethe golden
collection in detail, touchingupon identificationguidelines,classificationguidelines,
dealingwith indeterminacy, andproblemswe areawareof. In section4, we provide
somefirst analysesmakinguseof this collection.

2 Context and motivation

Namedentity recognitionwasfirst coinedin MUC 6, whenit becamean independent
trackin alargereffort to evaluateinformationextraction.Sincethen,severalothereval-
uationcontestshave beenorganizedaroundthis task,for Englishaswell asfor other
languages[9, 10]. More specificsubsetsof theoriginal NE set,time expressions,have
alsobeenevaluatedseparately[11].

In fact,theorganizersof evaluationcampaignslike ACE [12] anddedicatedwork-
shops[13] have claimedthat the time wasripe to investigatemorechallenginggoals.
However, althoughseveral groupshadtheir in-houseproceduresandgazetteers,there
wasstill no independentoff-the-shelfNE componentfor Portugueseat the time work
wasstartedin chartinginterestandtools in the area.See[7] for a detailedhistorical
overview, providing also backgroundand further motivation to identify and classify
PortugueseNEs.

3 Other evaluationcontestsmight consider“newspapername”or “organization”as a correct
labelin everysuchcase.

4 [7] notethatorganizationsnamedaftermalepersonstendto retainthefemininegender, while
football clubsareoftendescribedasmasculineevenif namedaftersomethingoriginally fem-
inine.[8] mentiontheacronym EUA asreferringto theUnitedStates(masculineplural)or the
EuropeanUniversitiesAssociation(femininesingular).



Therewere,anyway, otherscientificandmethodologicalreasonsthat led us to or-
ganizeHAREM, in additionto theobviousrelevanceto thePortugueselanguagepro-
cessingcommunity:

First of all, therewasnot,asfar aswe know, any independent-from-English inves-
tigation of which needs(in termsof othercategories)other languagesmight have in
this respect.For example,wouldperson,organization,andplacenamesbeall, only and
forever the right categoriesto identify, as[9] seemsto assumeuncritically?Although
Sekineet al. [14] have proposedanontologylargeenoughto encompassbothEnglish
andJapanese,andothershave looked into the problemof multilingual NER [15,16],
therewasno bottom-upmonolingual NER evaluationcontestwe knew of.5 As shown
in theremainderof this paper, we founda significantnumberof otherrelevantNEsto
becateredfor in Portuguese.

Second,would theNE categoriesusedbeequallyrelevantno mattertheregisteror
genreof texts, almosta decadelater, if onewishedto parsethe Web, literary text and
technicaldocuments,too?We wantedto investigatewhetherthesortof NEsin a given
text mightbea discriminatingfeaturefor classifyinggenre[20]. Preliminaryresultson
this subjecthavealreadybeenpublishedin [1].

Finally, anissuein whichwehadaspecialinterestis how muchlanguage-dependent
NER is [21], andhow much(if anything)canbegainedby attackingPortugueseasop-
posedto language-generalmethods,whichweexpectedinternationalparticipantswould
try out.As to thislastpoint,let usstressthatHAREM isnotcomparingthesametaskfor
differentlanguages,as[22,23] havedone.Rather, givenaspecific,particular, language
(Portuguese),oneof our goalswasto measure,instead,how well language-dependent
andlanguage-independentmethodsfare.6

The reasonsto organizeHAREM werethusmanifold, rangingfrom practicalop-
portunityto theoreticalrelevance:As to theformer, therewasarelatively largenumber
of interestedparties,which is a requirementfor a successfulevent.In addition,in con-
tradistinctionto morphologicalanalysis[5] whereit washardto establisha common
setof agreedcategories,becausemany choicesof theparticipatingsystemswereonly
motivatedby thedifferentbehavioursof theparsersusingthem,NER in itself boasted
of a numberof almostdirectapplications,althoughthey differedsignificantlyin their
requirements.7

3 The goldencollection

We definedtheglobal taskof HAREM asfollows: systemshadto classifyall descrip-
tionsof entitiesinvolving capitalizationin Portuguese,i.e.propernames,in additionto
expressionsinvolving digits.So,capitalizedsectiontitles,textualemphasis,or common
wordsthatarespelledwith capitalsjust becausethey originatefrom (otherlanguage’s)

5 Although we wereobviouly awareof a numberof detailedproposalsfor a.o.German[17],
Spanish[18] andSwedish[19].

6 This analysismustbebasedon themethodologiesemployedby thedifferentparticipants.
7 The original taskspecification,asopposedto MUC, drasticallydifferedamongparticipants,

interestede.g in deploying geographically-aware searchengines,or searchingand indexing
oral documentsor semi-automaticallyproducingterminology.



initials, likeCD, arenot consideredNEs.Expressionsthatshoulddenotenamedentities
but havebeenmispelledby not beingcapitalizedarenot consideredNEs,either.

3.1 Purposeand rationale

We attemptedto include in the goldenresourceof HAREM the ideal setof marking
neededby any text in Portugueseto representthe distinctionswe wereinterestedin.
The annotationof the GC doesnot representthe desiderataan automaticsystemis
supposedto achieve nowadays,or ever, nor is it assumedthatmostof theNEsshould
appearin a gazetteer– on thebalanceof severalmethods,see[24].

Oneof our goalswith HAREM was, in fact, to measurethe degreeof difficulty
of the generalNER task in Portuguese,andnot particularly the performanceof real
systemstoday. To arrive at a particularclassificationmay requirea hugeamountof
reasoningandworld knowledge– probablysomethingnopresentsystemis readyto do.
Still, we wantedto estimatehow oftenthis is thecase.

Finally, it is relevant to notethat we strove to get at linguistically motivatedcate-
goriesin theGC.Thatis, wedid notstartfrom anidealontologyonhow therealworld
shouldbeconceived,but we observedwhatkindsof referencesweretypically capital-
ized in Portuguesetexts. After a first mentalorganizationof thesedifferentcases,we
attemptedto posit their specificsubcategorization(what we call types)which objec-
tively showed differentlinguistic propertiesin Portuguese.For example,reproducible
worksof artareusuallyencodedwithin quotes,while uniqueonesdonot;atomicevents
areoftencompoundnamesasin Benfica-Sporting, while organizedonesreceiveamore
"ordinary" propername;and referencesto publications,or laws, appearusually in a
specialandveryspecificformatin runningtext.8

The release(anduse)of the GC will help us assesswhetherwe succeededin the
goalof proposingonly linguisticallydifferenttypes,or whetherstill many iterationsare
requiredto obtainfurtherconsensusandmorereplicableguidelines.

3.2 Quantitati vesnapshot

HAREM’s goldencollectionis a collectionof texts from several genres(table1) and
origins (table2), in which NEshave beenidentified,semanticallyclassifiedandmor-
phologicallytaggedin context, andrevisedindependently, accordingto a large setof
directivesapproved(anddiscussed)by all participants.

3.3 The classificationgrid

Our studyof Portuguesetexts uncoveredthat, in additionto locations(LOCAL), peo-
ple (PESSOA) andorganizations(ORGANIZACAO), aswell asvalues(VALOR) anddates

8 They mayposeinterestinglinguistic problemsaswell. SusanaAfonso(p.c.)notedthata ref-
erencewith multiple authorsbehavesdifferentlyasfar asmorphology– andthereforetypeof
reference– is concerned.E.g.,we maysaySantoset al. (2006)mostraram (plural animated
subject,“S et al showed”) or Cardosoand Santosmostraram emCardoso& Santos(2006)
(singularinanimatelocation,“C&S showedin C&S”).



Genre Text extractsWords NEs
Web 40 (30.8%) 12324 1 337

Newspaper 31 (24.6%) 11614 1 129
Oral 16 (12.3%) 26875 1 017

Expository 10 (7.7%) 6 647 471
E-mail 16 (12.3%) 4 405 438
Fiction 8 (6.2%) 9 956 327
Political 3 (2.3%) 5 470 312
Technical 5 (3.8%) 2 517 101
Table1. Genrevarietydistribution

Origin Text extractsWords NEs
Portugal 63 33618 2 550
Brazil 60 42073 2 274
Asia 3 2 864 233

Africa 3 1 253 75
Table 2. Languagevarietydistribution

(TEMPO), therewereenoughdatato justify classificationin the following categories:
OBRA: titles (works of art, man madethings), COISA: things (objectswhich have
names),ACONTECIMENTO: events,anda furtherbagof others(VARIADO).

Figure1 shows how thedifferentkindsof NEsaredistributedin the GC, while in
Table3 we presentthequantitativedistribution of thecategoriesasfarassizein words
is concerned,usingLinguateca’spublicallyavailabletokenizer.

Fig.1. Kindsof NEsin theGC

Category AverageMedian StandardDeviation
OBRA 3.34 2 2.94

ACONTECIMENTO 3.25 3 2.52
ORGANIZACAO 2.25 1 1.94

VARIADO 2.24 1 2.60
PESSOA 1.97 2 1.16

ABSTRACCAO 1.92 1 1.25
TEMPO 1.86 1 1.33
VALOR 1.77 2 0.96
LOCAL 1.67 1 1.50
COISA 1.24 1 0.59
TOTAL 1.99 1 1.63

Table 3. Size in words of the NEs in
HAREM’sgoldencollection

Let uspresentsomeof thedistinctionsencodedin thetypesfor eachcategory (for
furtherdetails,seetheguidelinesin Portuguese):

PESSOA When NEs denotepeople,we make two kinds of orthogonaldistinctions:
Onepersonvs.agroupof people;andwhetherthepersonis describedby its (own)
name,by its job (title), or by its membershipin a particulargroup(themetonymi-
cal useof companiesor political movements).Observe that thereare two kinds
of groups:thosewho have a nameasgroup,andthosewho aresyntacticallyplu-
ral (pairs like Romeue Julieta or plural CARGO (job/role) nounphrases,like os
Presidentesda Rússiae da China, “RussiaandChina’spresidents”).

ABSTRACCAO Abstractconceptsturnedout to constitutea sizeableproportionof
capitalizedentities in Portuguese,rangingfrom scientific areasto political pro-
grammes,to metonymical usesof an authornameto refer to the collectionof his
works, etc. Also, the useof namesas names(fairly commonin all genres)was
separatelyidentifiedasa typeof ABSTRACCAO calledNOME.

ORGANIZA CAO Organizationsweredivided into companies,administration(gov-
ernment)andtherest(calledinstitutions).Still, wefoundtheneedto independently
classifysub-organizations,suchascommitteesor departments,which werea kind



of moreflexibleorganization,butwereneverthelesssfelt tobedifferentfromgroups
of peoplewithout agoalasgroup.

ACONTECIMENT O We distinguishthreekindsof events:uniqueones,which have
a nameidentifying somethingthathappenedin a particulartime, andotherevents
which areoftenorganized(andmayberepeated)andencompasssmaller(indivisi-
ble) events.

COISA Objectscan also be named,although,contrarily to people,thereare more
metonymical referencesthanuniqueobjectsnamed.Althoughthereareuniqueob-
jects(typeOBJECTO) thatdohaveaname,likeboats:a fragataD. Luís, mostoften
– at leastin technicaldomains– thingsarereferredby theclassesthey belongto.
An interestingdistinctionwe cateredfor in HAREM is instanceof a given kind
(typeCLASSE) andmetonymical referencethroughtheuseof thesameclassname
to denotean individual object(type MEMBROCLASSE).9 Obviously, we only con-
sidersuchcasesasNEswhen,becausethey arenamedaftertheirdiscoverers,have
to be spelledin capitals,like aparelho de Golgi, constantede Planck, contador
Geiger. Avowedly anoriginal decision,we expectedsystemsto classifydeGolgi,
de Planck andGeiger alone(andnot the full NPs)asCOISAs of type CLASSE or
MEMBROCLASSE, andnot asPESSOA.

OBRA Anothercategory foundto accountfor a lot of propernamesin Portuguesetext
concernsworksof artandotherproductsof intellectualactivity. An interestingdif-
ferenceemergedin thewayuniqueworksasopposedto reproduciblearementioned
in Portuguese:Guernica, Giocondaor a TorreEiffel donot takequotes,contraryto
talk aboutbooks,musicalpiecesor movies.

LOCAL Locationsweredividedinto geographicallandmarksandpolitical or admin-
istrative locations.10 Otherkinds of locationsidentified andaccomodatedby the
HAREM schemeare virtual locations(suchas newspapersor the Internet),ad-
dresses(with a specificsyntaxof their own), andany namedphysicalbodywhich
in aparticularcontext is usedfor naminga place(likeTeatro SãoJoão).

3.4 Vaguenessand alternativedelimitation

It is notunusualthatclassificationof linguisticobjectsis notmutuallyexclusive:in fact,
we believe that vaguenessis a constitutive propertyof naturallanguage[25] andthat
any NLP systemshouldtake it into consideration.

In addition,sometimeshumanannotatorsdonothaveenoughinformationto decide,
even consultingother knowledgesources,suchas the Web: How many (Portuguese
speaking)readersknow thatMissBrown is aBrazilianbandor thatospastéisdeBelém
is oftenusedasa placein Lisbon?

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

9 Thedifferencebetween“I love Ferraris”or “my Ferrariis here”.
10 Not to be confusedwith political actorsrepresentedby a placename,consideredORGANI-

ZACAO in HAREM, as in Os EUA não assinaram o tratadode Kyoto (“USA did not sign
the Kyoto treaty”). The distinctionhereis betweenhumangeographyandnature,plausibly
relevantfor differentapplications.



1. We aredealingwith real text andwe aremeasuringsystems’performancesin real
text. Thereforewe shouldnot exclude“too difficult” casesfrom theGR.

2. We do not wantarbitrarydecisionsto betakenby annotators– if thereis a ceiling,
in thesensethathumanscannotdecideabove it, it makesno senseto requirethata
machineshoulddecidemorefine-grainedlythanhumans[26].

The same principles are operational at the level of NE alternative segmenta-
tion as well, as in <ALT> <ORGANIZACAO>Governo</ORGANIZACAO>de

<PESSOA>Mário Soares</PESSOA> | <ORGANIZACAO>Governo de Mário

Soares<ORGANIZACAO> </ALT> .
Anyway, to avoid artificial proliferationof alternativeNEs,we tried to separatethe

above caseswherehumanreadershadno cluesto decidebetweendifferentinterpreta-
tionsfrom thosecaseswhichcouldbeeasilyformalized,andarbitrarilybut consistently
encoded.Examplesof this latterareasfollowing:

– encodeonly largestNE: if a title is followedby thename,markonly oneperson,as
in o PresidentedoParlamentoEuropeuStefanoProdi;

– do not practiserecursive NE-labelling: placenamesin organizationdescriptions
(as in Câmara Municipal de Lisboa), or organizationnamesin title jobs (as in
Secretário-geral doPC do B), arenot taggedseparately;11

– do not allow an arbitrarynumberof uncapitalizedNE beginnings:we allow only
titles and addressforms (suchas in major Otelo and senhorAlves) and disease
hyperonyms(suchasin doençadeAlzheimer, andsindromadeDown);12

4 Discussionand first results

No matterhow simplethe taskto build a goldenresourcefor NER mayappear, many
fundamentalNLP issueshadto be tackled.“Namedentity” (or better, our Portuguese
appropriationof it, entidademencionada, literally “mentionedentity”) did not have a
consensualdescription,so we hadto provide an operationaldefinition for HAREM’s
purposes,which is obviouslyopento criticism.

Oneof thesedecisions,motivatedby the needto comparefairly differentsystems
was our definition of avowedly “non-standard”NEs like de Planck. However, this
decisionwould not penalizesystemsthat detectedor classifiedwhole terminological
units,providedthesystemsincludedan“added-to-participate-in-HAREM”-rule,which
wouldpropagatetheiroriginalsemanticclassificationto thenew NE includingonly the
capitalizedsub-expression,but includingprecedingprepositions.

Themostimportantdecisiontaken,in any case,wasour choiceof disambiguation
in context. Therearetwo approachesto NE recognition,whichareactuallynotspecific
11 This is essentiallylinkedto our wish to annotatein context, but onemaylaterre-annotatethe

GC with someembeddedNEswhoseusefulnessturnsout to beconsensual.
12 This apparentlyunmotivatedrule hasa goodexplanation:if onewasto mark the entity that

includedanamedentity, toomuchdependenceonsystems’assumptionsandcomplex parsing
would occur. Onemight endup having to accepta donada barraquinhadasbolasdeBerlim
(“the ownerof thecandyshopsellingBerlin balls”, a kind of cake) or o braçodireito do rio
Guadiana(“the northernbankof theriver Guadiana”)astheright NEs.



of NER but of corpusannotationas a discipline, and have to do with how far one
disambiguatesor choosesa specificannotationvalue: Someresearchershave opted
to simplify NER by consideringvaguecategoriesasfinal leavesin the classification,
muchin thesamevein asearlyPoSventuresusedso-called“portmanteau”categories,
thereforefailing to fully disambiguatethe text [27]. We took the oppositepath: We
wantedto evaluatethe taskof selectingthe (meaningof the)namedentity in context.
Accordingly, HAREM turnedout to bemoredifficult thanmany of thetasksoriginally
aimedby theparticipatingsystems.

Take the muchdiscussedcaseof countrynames:to tag Portugal asa country re-
quiresa simpledictionary/gazetteerlookup,but to find placesor political actionsare
two differentgoals,which we expectto beperformedby differentuserswith different
userneeds(and thereforepossiblyeven implementedin differentapplications).That
this is not an irrelevant theoreticalconcern,is evidencedby the real distributionsfor
Portugal, FrançaandBrasil in context in theGC (table4):

NE LOCAL ORGANIZACAO PESSOA ABSTRACCAO
(administrative place) (administration) (groupof people) (ideal)

Portugal 32 (0) 16 (1) 0 (0) 0 (1)
Brasil 52 (1) 5 (2) 2 (0) 2 (1)
França 7 (0) 2 (0) 1 (0) 12 (0)

Table4. NE countsfor singlecategories(normal)andvaguecategories(enclosedin parenthesis)

Incidentally, theNEsthathadmoredifferentcontextualinterpretationsin HAREM’s
GCwerenewspaper’snames,employedin news text in many ways:asa person,repre-
sentingthejournalistthatasksquestionsin aninterview; asa place(of publication);as
a groupof reporters;asa company; or asa product(that for examplesellswell). Our
GC – if representative enough– will alsoallow researchersto estimaterelative prob-
abilities of thesedifferentuses,in additionto provide themwith contexts to discover
discriminationpatterns.In fact,oneimportantadvantageof evaluationcontests,is the
creationof consensualavailableresources,andwe agreethat“reusabletestcollections
– which allow researchersto run their own experimentsandreceive rapid feedbackas
to thequalityof alternativemethods– arekey to advancingthestate-of-the-art.”[28]

Category Onecategory ( � A � ) Vagueclass.( ���	� |��
�� ) Vagueident.( � ALT � )
LOCAL 1227 44 10
PESSOA 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
Table5. Numberof vagueNEs,andnumberof alternative identifications,percategory.

Someideaof thedifficulty of humanannotationof thedifferentcategoriesin context
canbeobtainedfrom Table5.

We concludethis paperby providing an overview of HAREM results,using the
presentGC: Figures2 and3 depictsystems’performancefor semanticclassification,
accordingto two differentscenarios:absolute(countingall NEsin theGC evenif they



Fig.2. Prec.vsRecallfor SemanticClassifica-
tion (Absolutescenario)

Fig.3. Prec.vsRecallfor SemanticClassifica-
tion (Relativescenario)

hadnot beenidentifiedby the system),andrelative (that is, relative only to correctly
identifiedNEs).See[29,30] for further details.We look forward to further studiesin
NER of Portuguesethatemploy this resource.
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