
Morphossyntati Tagging as a Case Study ofLinguisti Resoures ReuseRiardo Ribeiro1, Nuno J. Mamede2, and Isabel Tranoso21 INESC-ID Lisboa/ISCTE2 INESC-ID Lisboa/ISTSpoken Language System LabR. Alves Redol, 9, 1000-029 LISBON, PortugalfRiardo.Ribeiro, Nuno.Mamede, Isabel.Tranosog�ines-id.ptAbstrat. This paper desribes several issues onerning the reusabilityof linguisti resoures, with speial emphasis on morphossyntati tag-ging. We have implemented a morphossyntati tagging system with amodular arhiteture. What are the onsequenes of hanging a moduleof this system? How diÆult would it be to integrate the morphossyn-tati tagger in other systems? These are some of the questions that areaddressed by this paper, where possible approahes to the problems thatmay appear are also disussed.1 IntrodutionOne of the major problems related to natural language proessing is the avail-ability of manually annotated resoures. In fat, this question an be posedonerning all kinds of resoures: orpora, lexia and tools. Yet, nowadays, therelevane of this problem, even for the Portuguese language, seems to be dimin-ishing, but a new one arising: the usability of the existing resoures [1{3℄.In [4, 5℄ is presented a morphossyntati tagger that follows a modular ap-proah. The strategy adopted by this system onsists of two sequential steps:morphologial analysis and ambiguity resolution. Given suh an arhiteture,one would expet that replaing one of the modules would not be a diÆulttask. But as it is desribed bellow, suh modi�ations may trigger a hain ofproblems that has as soure the diÆulties in the reuse of existing resoures.This doument is organized as follows: Set. 2 introdues the reusabilityproblems; Setions 3 to 5 desribe the involved resoures (tools and orpora);Finally, before the onluding remarks, Set. 6 disusses some steps taken tooverome the problems and points some work diretions that de�ne the hosenapproah.2 Reusability ProblemsThere are several reasons for it being diÆult to reuse existing natural languageresoures. For instane, at some stage in the development of a morphossyntati



tagger, a deision about the granularity of the information, or the priniplesthat ommand the used tagset, has to be made. These strategies or priniplesan ompromise the usability of the tool in a ontext di�erent from the one ofits development [4℄. Even in the same ontext, when integrating several toolsto develop a omplex appliation, onneting the interfaes of all used modulesan beome a more omplex task than expeted [1℄. The same problem oursin the development of a lexion: if the lexion is built to be used by languageinterpretation appliations, generally it is not suitable to be used diretly for lan-guage generation. A generation lexion is usually indexed by semanti oneptswhereas an interpretation lexion is indexed by words [2℄.Conerning this ase study, the reusability problem appeared when tryingto use a morphossyntati disambiguation module { MARv3 { in an automatiterm aquisition system { ATA (see Set. 5). In the ATA system, morphologialanalysis is performed by SMorph [6℄ and followed by the post morphologialanalysis tool PAsMo [7℄, whilst the morphologial analysis module of the mor-phossyntati tagging system to whih MARv belongs is Palavroso (see Set. 3).Sine there are some oneptual di�erenes between these two systems someadaptations were needed. Two major problems were identi�ed:{ the tokenization performed by the two systems was di�erent;{ the tagsets, besides being di�erent, were ruled by divergent priniples.

Fig. 1. Morphossyntati tagger arhiteture.3 MARv is the disambiguation module of the morphossyntati tagger mentioned inthe Introdution and is desribed in Set. 3.



Fig. 2. Palavroso arhiteture.3 Morphossyntati Tagging SystemThe morphossyntati tagging proess we have implemented [4℄ onsists of thetwo sequential steps shown in �gure 1. This approah was motivated by thefat that neolatin languages, suh as Portuguese, are highly inetional whenompared with English. In this sense, morphologial analysis an be relevant.In fat, on the one hand, linguisti oriented systems are usually based on theelimination of the ambiguity previously introdued by a lexial analysis proess,and, on the other hand, in data-driven approahes, information is derived fromorpora and, due to data sparseness, word forms may not appear with all possibletags or may even not our at all [8, 9℄.The morphologial analysis module adopted in [4℄ is Palavroso. Presentedin [10℄, this broad overage morphologial analyzer was developed to addressspei� problems of the Portuguese language, suh as ompound nouns, enlitipronouns or adjetive degrees. As output it gives all possible part-of-speeh tagsfor a given word. If a word is not known, Palavroso has the possibility to guesspossible part-of-speeh tags, always giving an answer.

Fig. 3. MARv arhiteture.



The arhiteture of the disambiguation module { MARv { omprehends twosubmodules: a linguisti-oriented disambiguation rules module and a probabilis-ti disambiguation module. The ambiguity is �rst redued by the disambiguationrules module and then the probabilisti module produes a fully disambiguatedoutput. The disambiguation rules module is based on a set of ontextual rulesdeveloped spei�ally for Portuguese. The rules have the following struture: aninput trigger setion (where a word or an ambiguity lass an be spei�ed); anif -ondition (where the appliability ontext referring to surrounding ambigui-ties, words or tags, is spei�ed); and an ation setion (selet or remove tags).Figure 4 shows an example of a rule. The probabilisti-based disambiguationmodule is based on Markov models and uses the Viterbi algorithm to �nd themost likely sequene of tags for the given sequene of words. The forward algo-rithm is used to ompute the lexial probabilities. The ontextual probabilitiesare given by smoothed trigrams.Input: AMB = "A= N V="If (-1/TAG = "S=")then SELECT "N"A= ....... AdjetiveN ....... Common nounV= ....... VerbS= ....... PrepositionFig. 4. Disambiguation rule.
4 The CorpusThe orpus used to develop the models needed by the probabilisti-based dis-ambiguation module was built in the LE-PAROLE European projet [11℄.The objetive of LE-PAROLE was to built harmonized referene orpora andgeneralist lexia aording to a ommon model for the 12 European languagesinvolved. These resoures were developed to be part of the ore of a set of writtenlanguage resoures for the European Community ountries. In other words, theirmain purpose is to be reused.The used orpus is a subset of about 290,000 running words of the ol-leted 20 million running words orpus for European Portuguese. This subsetwas morphossyntatially tagged using Palavroso and manually disambiguated.The tagset had about 200 tags with information that varied from grammatial



ategory to morphologial features. The tags ould be ombined to form om-posed tags, inreasing in this way the size of the tagset to about 400 di�erenttags. This tagset was harmonized between all the languages involved.This orpus was subdivided into training and test subsets. The training or-pus has about 230,000 running words and it overs about 25,000 di�erent wordforms. The test orpus has about 60,000 running words, overing 10,000 di�erentword forms.5 ATAATA is an automati term aquisition system: given an input text from a spei��eld, it produes a list of possible terminologial units found in the text for that�eld [12, 13℄.The arhiteture of ATA omprehends three main omponents: a linguis-ti enrihment omponent, a statistial enrihment omponent and a deisionomponent.

Fig. 5. ATA's arhiteture.The linguisti omponent is responsible for the identi�ation of nouns andnoun phrases. The text is initially submitted to a morphologial analyzer (SMorph)whih produes a tokenized, lemmatized and tagged (with ambiguity) text.SMorph's output is passed to PAsMo whih is responsible for the regroupingof tokens and tag onversions. The resulting text is submitted to the shallowparser in order to identify all possible noun phrases. Either to produe a smaller(and more reliable) list of lexial units that an be onsidered terms or just



to improve the shallow parsing step, a morphossyntati disambiguation mod-ule (MARv) ould be introdued between the morphologial analyzer and theshallow parser.After the linguisti enrihment omponent, the statistial omponent thenadds orpora-based frequeny information to the identi�ed lexial units (nounsand noun phrases).The last omponent of ATA is in harge of the deision proess: it produes alist of possible terminologial units, given the statistial information previouslyadded.6 Adopted ApproahAs mentioned before, MARv's arhiteture inludes a linguisti-oriented rule-based disambiguation module and a probabilisti disambiguation module. Con-sidering the tokenization and tagset di�erenes between the two morphologialanalyzers, replaing Palavroso with SMorph/PAsMo in the morphossyntatitagging stage of the ATA system (�gure 5), demanded some hanges in both ofMARv's modules.Conerning the disambiguation rules module, the fous was on rule adap-tation. Conerning the probabilisti disambiguation module, the modi�ationsonsisted in the development of new probabilisti models. Rule adaptation wasa manual work. And sine MARv's rules were originally rafted to be used withSMorph, their adaptation worked as expeted. On the other hand, in order todevelop new models for the probabilisti module of MARv, the LE-PAROLEorpus was reused. But sine this orpus was tagged with Palavroso, the to-kenization and the tagset problems previously identi�ed appear in the orpusreuse.The approah to these problems was a semi-automati solution to develop anew orpus from the original, tokenized and tagged aordingly to the SMorph/PAsMostrategy. The proess involved four steps:{ Tagging of the orpus using SMorph/PAsMo;{ Identi�ation of the situations where ontration or expansion of tokensidenti�ed by Palavroso our. These situations result in misalignments be-tween the original orpus and the new version of the orpus tagged withSMorph/PAsMo. Some examples of these tokenization di�erenes are shownin table 1.{ Identi�ation of a mapping between the tagsets;{ Development of an interfae based on a rule set obtained from the previ-ously identi�ed situations. Whenever it was not possible to apply, a rule theautomati proess was interrupted and the user was queried about how tosolve that partiular situation.Although e�etive, this approah was very slow, sine the rule set did notover several situations and it was not possible to de�ne a funtion from thePalavroso tagset to the SMorph/PAsMo tagset. Another negative issue of this



Table 1. Tokenization di�erenes.Text SMorph/PAsMo Palavroso... �e sintetizada ... \�e sintetizada" \�e" + \sintetizada"... idade - ampo ... \idade - ampo" \idade" + \-" + \ampo"... do ... \de" + \o" \do"idea is that the resulting orpus would still be diÆult to reuse in a di�erentproessing environment, sine it would su�er from the same problems of theoriginal one.A new approah to the problem was delineated and is now in progress. Insteadof building a new orpus following a spei� strategy for the morphossyntatilevel, we deided to develop a new orpus that would allow to aommodatedi�erent strategies. Two main items were taken in aount:1. Changing the tokenization (maximizing the number of tokens);2. Inreasing the granularity of the morphossyntati desriptions.Conerning the hange in the tokenization, maximizing the number of tokenswill allow to aommodate di�erent tokenization strategies. In fat, any othertokenization strategy spei�es whih tokens are regrouped. On the other hand,the inrease of the granularity of the morphossyntati desriptions is done byadding the information from SMorph's ditionaries to the information alreadypresent in the orpus. Tags are treated as matries, so is only a matter of addinga new �eld to reeive the new information. This proess an be used whenevernew information is available.<w msd="S=ffs">da</w><w msd="Nfs">poesia</w><w msd="A=pfs">franesa</w>Fig. 6. Extrat from the original orpus.Figure 6 shows an extrat of the original orpus and �gure 7 shows an extratof the new orpus. It is possible to observe both the hanges in the tokenizationand in the tagset.7 Final RemarksThis paper analyzes several issues onerning the reuse of natural language re-soures. This study allowed us to understand what kind of problems may appear
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