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Abstract
Wepresenthereageneral-purposespellandgrammarerrordetectionarchitecturefor Catalanunrestrictedtext. Thisarchitectureis based
on a previous existing shallow morphosyntacticparser, which hadto be adaptedin orderto successfullyhandleill-formed input. The
goal of this researchis to obtainan architecturethat canbe usedfor developingmorphosyntacticerror checkers for both native and
non-native speakers. We briefly presenthow we arecurrentlycustomizingsuchan architecturein two differentprojects,aswell asa
meansfor annotatingandexploiting errorcorpora(whichultimatelyconditiontheimplementationof errorcheckers).Weconcludewith
someremarksandfuturework.

1. Intr oduction
We presentherehow we work on the adaptationof a

general-purposenaturallanguageprocessingarchitecturein
orderto make it usefulfor the taskof error detectionin a
broadsense.Lower level errors(orthographicalandmor-
phosyntacticones)arehandledwith almostno restrictions,
whereaserrorsrequiring more complex analysesmustbe
handledwith domain-specificmodules.

Thearchitecturewedepartedfrom wasCATCG,amod-
ular general-purposeshallow morphosyntacticparserfor
unrestrictedCatalantext (Badia et al., 2001). The com-
ponentsof this architecturearea preprocessingmodule,a
morphologicanalyseranda shallow syntacticanalyser, as
shown in Figure1.

Pre-process�

Morphologicalmapping�
Morphologicaldisambiguation�

Syntacticmapping�
Syntacticdisambiguation

Figure1: CATCG –previousexisting architecture

Thefirst two componentsof Figure1 areimplemented
in Perl andfed with a setof word-form dictionaries;mor-
phologicaltagmappingis performedindependentlyof the
context. The remainingthreecomponentsof Figure1 are
implementedusingthe ConstraintGrammar(CG) formal-
ism –(Karlssonet al., 1995)and(Tapanainen,1996). The
CGformalismis aconstraint-based(basicallycomplex reg-
ular expressions)systemthat operatesin a two-way step.
First, a step called mapping,eachword in a text is as-
signedall its possibleinterpretations(basicallyword class

andrelatedmorphologicalinformationin the morphologi-
calmappingmodule,andsyntacticfunctionin thesyntactic
mappingmodule).Second,thedisambiguationstep,which
consistsin deletinginadequateinterpretationswith thepro-
viso thatno real ambiguitiesarediscarded.In our system
morphologicalmappingis performedoutsidethe CG for-
malism. As for thedisambiguation,linguistics-basedrules
removeor selectthecorrespondingreadingsgivenacontext
–seedetailsin (Badiaetal., 2001).

2. An architecture for morphosyntactic
error detection

Generallyspeakingtheadaptationof thearchitecturein
Figure 1 consistsin (i) introducingan orthographicerror
detectionmoduleright after the morphologicalmapping,
(ii) the relaxationof the morphosyntacticdisambiguation
module,and(iii) theincorporationof severalerrordetection
modulesinterspersedamongthe modulesof the previous
architecture.As a result,weobtainedanarchitectureasthe
onereflectedin Figure2. New modulesarewritten in small
capitalsandadaptedmoduleshave a minussuper-index at
theendof its descriptor.

With this architecture,we are able to handle errors
resulting in non-words (through CatSpel); simple ortho-
graphicerrorsresultingin wordssuchaswronguseof apos-
trophe,or wrongNP-agreementwith themorphologicaler-
ror detectionmodule.Othererrorsrelatedwith wrongword
sequencesarehandledwith the negative n-gramerror de-
tectionmodule.In additionwe dealwith errorsat themor-
phosyntacticlevel suchassubject-verbdisagreement,sub-
categorizationerrors,etc.by meansof the morphosyntac-
tic errordetectionmodule.Morecomplex errors(including
certainsemanticor pragmaticerrors)aredetectedby means
of domain-specificmodules(seesection3.1.).Wedetailthe
new or adaptedmodulesin thefollowing sections.

2.1. Spell checkingduring morphologicalanalysis

The first element in Figure 2 is CatSpel (Catalan
Spelling). This module actually substitutesthe previous
morphologicalmappingmodule,sinceit performsadouble
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Figure2: General-purposeNLP-enhancederror detection
architecture

task: (i) providing with the readingsof thosewordsfound
in thelexicon,and(ii) providing with correctionproposals
of thosewordsnot found in it. If a non-word is encoun-
teredthena setof correctcandidates(four edit operations
areused:deletion,insertion,substitutionandtransposition)
is found andranked accordingto the Minimum Edit Dis-
tancealgorithmwith weights,usingtheso-calledconfusion
matrixesof (Kernighanetal., 1990).

This modulehasbeenimplementedin C++, usingasa
fundamentaldatastructure,a trie, in which look-upsare
boundedby the lengthof thetargetednon-word,andsplit-
upsandrun-onscanbeefficiently detecteddueto theprefix
propertyexhibitedby tries.Finally, if two (or more)correct
candidatesareequallyranked,thensomesimpleheuristics
areapplied,suchascheckingwhetherthesuffix of thenon-
word is relatedto a particularPOS-tagin Catalan(’-ment’
for nounsandadverbs,’-ble’ for adjectives,andsoon).

2.2. Robust and relaxedmorphosyntacticparsing

Theoriginal architectureof CATCG (seeFigure1) was
thoughtfor handlingwell-formedinput. In orderto make
its CG-basedmodulescompatibleandusefulfor theanaly-
sisof ill-formed input weoptedfor a constraintrelaxation.

2.2.1. Relaxation of the morphological
disambiguation module

CATCG’s morphologicaldisambiguationgrammarhas
beenmodifiedin suchawaythatwordsequencesthatother-
wisewould imply awrongor simply anondisambiguation
arenow analysedasa possiblereading. Take a sequence
suchas the one in Figure 3 el cadira és maca [the chair
is nice]. In it thereis a gender-featureconflict, sincethe
article el hasa masculinegenderandthe word cadira has

feminine gender. Nevertheless,sincethe word cadira is
unambiguouslya noun,theword el will neverhave a clitic
pronounreadingin this context (in Catalan).Thusthesys-
tem is sodefinedasto prioritisesucha reading,asshown
in Figure3.

” � El � ”
“el” EA ��� MS

” � cadira� ”
”cadira” N5 � FS

” �	�
�� � ”
”ser” � SSA� VDR3S�

” � maca� ”
”maco” JQ��� FS

“ � $. � ”

Figure3: Resultof arelaxedmorphologicaldisambiguation
module.An NP is allowedeven if no agreementexists, in
certainsituations.

2.2.2. Relaxation of the syntactic analysesmodules
Therelaxationwehaveusedfor boththesyntacticmap-

ping moduleandsyntacticdisambiguationmoduleis in a
similar fashion. In the first of thesesteps,in order to be
ableto handlewith structuresthat may containsomereg-
ular anomalies,e.g. Catalan-Spanishinterferenceerrors.
Thusthesyntacticinformationassignedtakesinto account
ill-formed word configurations,which resultin analysesas
theoneshown in Figure4. In thisexamplea sentencesuch
as*el llargandaixesvamenjara la mosca[thelizardateto
thefly], eventhoughthesequencea la moscashouldnever
possiblybe analysedas a direct object (@CD), it finally
has. In order to achieve that, we had to modify the rules
that remove the@CD readingfor nounsthatarepreceded
by theprepositiona [to], sothatmosca[fly] couldreceive
the@CDtag. This informationwill beusefulfor themor-
phosyntacticerror detectionmodule,aswe will seein the
following section.

2.3. Err or detection

Error detectionis performedin two different phases
alongtheprocessingstreamline.Thefirst oneis doneright
after themorphologicaldisambiguationmodule.Texts are
analysedby two differentmodules:themorphologicalerror
detectionmoduleandthe negative n-gramdetectionmod-
ule. This first moduledetectsNP agreementerrors,wrong
useof apostropheandothernon-syntactickinds of errors.
Afterwards,thenegative n-gramerrordetectionmoduleis
runon thetext in orderto checkfor certainstructuralerrors
suchasmissingwordsor word repetitions.Both modules
arebasedon theCG formalism.

Themorphologicalerrordetectionmodulemapsagiven
error tag to a certainword (reading),if the conditionsde-
scribedin therule apply. For example,in sequenceswhere
thereis no NP agreement,as the oneshown in Figure5.
Thesequenceel bonanoi [thegoodboy] presentsa gender
conflict,sincethearticleel andthenounnoi aremasculine
words,while thewordbonais a feminineone.
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” � El � ”
”el” EA ��� MS @DN�

” � llangardaix� ”
”llangardaix”N5 � MS @Subj

” � es� ”
”se” REER36S@Pr� reflex

” � va� ”
”anar” � SSPNA � VDR3S� @Vaux�

” � menjar� ”
”menjar” � SoPoNA � VI ������� @Vprin

” � a� ”
”a” P@Advl @� AN

” � la � ”
”el” EA ��� FS@DN�

” � mosca� ”
”mosca”N5 � FS@� P @CD

“ � $. � ”

Figure4: Analysisprovidedby therelaxedsyntacticmod-
ules– a la moscais taggedasdirect object (@CD) even
thoughthis is anincorrectsequencein normativeCatalan

“ � El � ”
“el” EA ��� MS @DN�

“ � bona� ”
“bo” JQ��� FS@AN � @:NP� AGR�

“ � noi � ”
“noi” N5 � MS @Subj@CD

“ � $. � ”

Figure5: NP-agreementerrordetectedby themorphologi-
calerrordetectionmodule

As for thenegative n-gramerrordetectionmodule,the
strategy is to detectbasedon thefact that they usuallyim-
ply a completelyill-formed POS-tagsequence.Consider
for instance,the impossiblesequenceha una [have-AUX-
VERB a-DET-FEM-SG] which couldbetheresultof forget-
ting a past-participlelike fet [done-VERB-PST-PRT]. Up to
now only bigramsand trigramshave beenused(also im-
plementedusingCG-basedgrammar).They havebeencol-
lectedvia a semi-automaticprocedureof detectionerrors
in a POS-taggedcorpussimilar to theoneusedby (Kveton
andOliva,2002).

The secondphasein error detectiontakes placeafter
thetext hasbeenrunthroughtherelaxedsyntacticmodules
–seeSection2.2.. With this modulewe handleerrorsin
the useof the subjunctive and indicative moods,or other
syntactic-basederrorssuchas subject-verb disagreement,
anderrorsresultingfrom wrongsubcategorizationpatterns
(like the one reflectedin Figure 4). In the future, a spe-
cial filtering file will haveto bedevelopedin orderto prune
possibleerrorover-detections,andin orderto adaptthecor-
rectiontool to theneedsof differenttypesof user.

3. Customizationof a genericerror
detectionarchitecture

3.1. ALLES: a coursefor second-languagelearners

ALLES standsfor AdvancedLong-distanceLanguage
LearningSystem. This is an EU-fundedproject the goal

of which is to prove that NLP-enhancederror detection
contributesto improve feedbackandinteractive adaptivity
in distancelanguagelearningenvironments. The project
should result in a short coursefor intermediateand ad-
vancedlearnerswithin the businessand financedomain
in four languages–Catalan,English,GermanandSpanish,
(Schmidtetal., 2004).

Within ALLES in addition to applying the general-
purposecorrectorfor unrestrictedtext, wehavebuilt several
specificgrammarsfor eachexerciseadaptedto thetypeof
text andthepedagogicalcontentsthatarebeingtaughtand
evaluatedin eachlearningunit. Therefore,the error de-
tectionconsiderslexical, semanticandpragmaticelements
thatwerenot takeninto accountby thegeneral-purposeer-
ror checker. Theseparticulargrammarsareappliedat the
endof theprocesssketchedin Figure2.

This pragmaticcheckingis achieved by creatingtem-
platesthat correspondto certaincommunicative functions
(or speechacts). For instance,the presenceof any of the
following linguistic constructions(in Spanish)puesyo (en
tu lugar) (no) VERB ������� , pero yo (no) VERB ������� , or ten-
dra(s)que/ debera(s) VERB ����� indicatesthat the speaker
is giving adviceto thereader/listener. This canbesuccess-
fully usedin domain-restrictedsituations,whichareeasyto
re-createin languagelearningenvironments.

3.2. PrADo: an error checker for nativewriters

PrADowasaproject(endedonDecember2003)aiming
at developingtwo grammarcheckerprototypesfor Catalan
andSpanish,aswell as the establishmentof a basisfor a
futuredevelopmentof stylecheckers. A solutionproposal
moduleon study(but still to be implemented)allows two
kindsof corrections:eitherasetof correctioncandidatesof
aword or a displayof a warningmessage.Up to now, only
theCatalanprototypehasbeendeveloped.

4. A toolkit for annotating and exploiting
error corpora

Thedevelopmentof wide-coverageerrordetectiontools
is clearly favouredby the useof corpora-basederror fre-
quency andtypologystudies–(Granger, 2003)and(L’haire
andFaltin, 2003). In this respect,in relationto the above
presentedprojects,we developeda text annotationandex-
ploitation architecture,basedon the assemblingof previ-
ouslyexisting tools. The stageswe foreseeandfor which
we provide softwarefacilities are: (i) collectingtexts and
personalinformation from corpora providers, (ii) semi-
automaticannotationof texts, and (iii) annotatedcorpora
exploitation.

For the first stagewe usestandardCGI-basedHTML
forms,andtheinformationcompiledrefersto aspectssuch
assex, age,academicandlanguagelearningbackground,
etc. For the annotationstage,we provide an MS Word
form implementedin VisualBasicthatcanbeusedby ex-
perts in order to annotate(basically)errorsfound in text
–errorsare classifiedfollowing an adaptationof a classi-
fication proposedin (Granger, 2003). A secondstep in
this annotationstageis the fully automaticmorphosyntac-
tic analysisof textsperformedwith CASTCGandCATCG
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(Alsina et al., 2002),for SpanishandCatalantexts respec-
tively. All the above information is codedfollowing the
TEI P4guidelines(andlabelledwith XML tags,(Sperberg-
McQueenandBurnard,2002)).

Regardingcorporaexploitation,we compiletexts with
the CorpusWorkBench(Christ et al., 1999), and usethe
CorpusQueryProcessorin orderto obtaininformationsuch
asmostfrequenterrorsaccordingto learnerlevel, type of
text, etc.,aswell asrealerrorsamplesandcontexts.

5. Concluding remarksand futur e work

Wehavepresentedageneralpurposearchitecturefor er-
ror detectiontasksandtwo actualcustomizationsof it for
thedevelopingof errordetectiontoolsfor bothnative(3.2.)
andnon-native speakers(3.1.). Thecurrentstateof devel-
opmentfor theALLES projectis farenoughin orderto start
aninitial testingphase,whichis goingto beperformeddur-
ing theApril-May 2003.

Nevertheless,wecanalreadyadvancesomeof theprob-
lems that the systemmight encounter. Over-detectionor
overlappingerror detectionwill occur, for which we have
startedworking on theelaborationof anerroralarmfilter-
ing module, the goal of which is to clarify commentsto
ALLES users(recallthatthis is a languagelearningcourse,
not anerrorchecker for written text).

In addition,with respectto thePrADoproject,we have
startedworkingon thedesignof a furtherrefinementof the
correctionproposalsgiven to users. One of the ways of
achieving this is by usingthe context (e.g.,an n-POS-tag
window) in orderto find themostappropriatecandidatefor
acorrectionproposalgivena certainword sequence.

Oneotherinterestingapplicationwe foreseefor our er-
ror detectiontools is to usethemto semi-automaticallyla-
bel with errorstexts provided as error corpora. The idea
is to performa first fully automaticstageof errordetection
that will be afterwardsrevisedandextendedby error an-
notators(which would normally tag it manuallyanyway).
This all shouldbe integratedin the tool presentedin Sec-
tion 4.
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