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Abstract
We presenhereageneral-purposspellandgrammarerrordetectiorarchitecturdor Catalarunrestrictedext. Thisarchitectures based
on a previous existing shallov morphosyntactiparser which hadto be adaptedn orderto successfullyhandleill-formed input. The
goal of this researchs to obtain an architecturethat canbe usedfor developing morphosyntactierror checlersfor both native and
non-natve spealers. We briefly presenthow we are currently customizingsuchan architecturan two differentprojects,aswell asa
meangor annotatingandexploiting errorcorpora(which ultimately conditiontheimplementatiorof error checlers). We concludewith

someremarksandfuturework.

1. Intr oduction

We presentherehow we work on the adaptationof a
general-purposeaturallanguagerocessingirchitecturén
orderto make it usefulfor the taskof error detectionin a
broadsense.Lower level errors(orthographicand mor-
phosyntactiones)arehandledwith almostno restrictions,
whereaserrorsrequiring more complex analysesnustbe
handledwith domain-specifienodules.

Thearchitecturave departedrom wasCATCG,amod-
ular general-purposshallov morphosyntactigarserfor
unrestrictedCatalantext (Badiaet al., 2001). The com-
ponentsof this architectureare a preprocessingnodule,a
morphologicanalyseranda shallov syntacticanalyseras
showvnin Figurel.
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Figurel: CATCG —previousexisting architecture

Thefirst two component®f Figure 1 areimplemented
in Perlandfed with a setof word-form dictionaries;mor-
phologicaltag mappingis performedindependentiyof the
context. The remainingthreecomponent®f Figurel are
implementedusingthe ConstraintGrammar(CG) formal-
ism —(Karlssonet al., 1995)and (Tapanainen1996). The
CGformalismis aconstraint-base¢basicallycomplec reg-
ular expressionskystemthat operatesn a two-way step.
First, a step called mapping,eachword in a text is as-
signedall its possibleinterpretationgbasicallyword class

andrelatedmorphologicalinformationin the morphologi-
calmappingmodule andsyntacticfunctionin thesyntactic
mappingmodule). Secondthe disambiguatiorstep,which

consistsn deletinginadequaténterpretationsvith the pro-

viso thatno real ambiguitiesare discarded.In our system
morphologicalmappingis performedoutsidethe CG for-

malism. As for the disambiguationlinguistics-basedules
removeor selecthecorrespondingeadinggivenacontext

—seedetailsin (Badiaetal.,2001).

2. An architecture for morphosyntactic
error detection

Generallyspeakinghe adaptatiorof the architecturen
Figure 1 consistsin (i) introducingan orthographicerror
detectionmoduleright after the morphologicalmapping,
(i) the relaxationof the morphosyntactidisambiguation
module and(iii) theincorporatiorof severalerrordetection
modulesinterspersecimongthe modulesof the previous
architecture As aresult,we obtainedanarchitectureasthe
onereflectedn Figure2. New modulesarewrittenin small
capitalsandadaptednoduleshave a minussuperindex at
theendof its descriptor

With this architecture,we are able to handle errors
resultingin non-words (through CatSpel); simple ortho-
graphicerrorsresultingin wordssuchaswronguseof apos-
trophe,or wrongNP-agreemenwith themorphologicaker-
ror detectiormodule.Othererrorsrelatedwith wrongword
sequencesre handledwith the negative n-gramerror de-
tectionmodule.In additionwe dealwith errorsatthe mor-
phosyntactidevel suchassubject-erbdisagreemensub-
catgyorizationerrors, etc. by meansof the morphosyntac-
tic errordetectiormodule.More complex errors(including
certainsemantior pragmaticerrors)aredetectedy means
of domain-specifienoduleqseesection3.1.). We detailthe
new or adaptednodulesin thefollowing sections.

2.1. Spellcheckingduring morphological analysis

The first elementin Figure 2 is CatSpel (Catalan
Speling). This module actually substitutesthe previous
morphologicamappingmodule,sinceit performsadouble
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Figure 2: General-purposélLP-enhancecrror detection
architecture

task: (i) providing with the readingsof thosewordsfound
in thelexicon, and(ii) providing with correctionproposals
of thosewords not foundin it. If a non-word is encoun-
teredthena setof correctcandidategfour edit operations
areused:deletion,insertion,substitutiorandtransposition)
is found andranked accordingto the Minimum Edit Dis-
tancealgorithmwith weights,usingtheso-calledconfusion
matrixesof (Kernigharetal., 1990).

This modulehasbeenimplementedn C++, usingasa
fundamentaldata structure,a trie, in which look-upsare
boundedby the lengthof the targetednon-word, andsplit-
upsandrun-onscanbeefficiently detectedlueto the prefix
propertyexhibitedby tries. Finally, if two (or more)correct
candidatesreequallyranked, thensomesimpleheuristics
areapplied,suchascheckingwhetherthe sufiix of thenon-
word is relatedto a particularPOS-tagn Catalan(’-ment’
for nounsandadwerbs,’-ble’ for adjectves,andsoon).

2.2. Robust and relaxedmorphosyntactic parsing

Theoriginal architectureof CATCG (seeFigurel) was
thoughtfor handlingwell-formedinput. In orderto make
its CG-basednodulescompatibleandusefulfor theanaly-
sisof ill-formed input we optedfor a constraintrelaxation.

2.2.1. Relaxation of the morphological
disambiguation module

CATCG's morphologicaldisambiguatiorgrammarhas
beemmadifiedin suchawaythatword sequencethatother
wisewouldimply awrongor simply anondisambiguation
arenow analysedasa possiblereading. Take a sequence
suchasthe onein Figure 3 el cadira és maca][the chair
is nice]. In it thereis a gendeffeatureconflict, sincethe
article el hasa masculinegenderandthe word cadira has

feminine gender Neverthelesssincethe word cadira is
unambiguousha noun,the word el will never have a clitic
pronounreadingin this contet (in Catalan).Thusthe sys-
temis sodefinedasto prioritise sucha reading,asshavn
in Figure3.

"<EI>"

“el” EA——MS
"<cadirg>"

"cadira” N5—FS
"< és >"

"ser” <SSA> VDR3S—-
"<maca>"

"maco” JQ——FS
“<$>”

Figure3: Resultof arelaxedmorphologicablisambiguation
module. An NP is allowedevenif no agreemenexists,in
certainsituations.

2.2.2. Relaxation of the syntactic analysesmodules

Therelaxationwe have usedfor boththe syntacticmap-
ping moduleand syntacticdisambiguatiormoduleis in a
similar fashion. In the first of thesesteps,in orderto be
ableto handlewith structureghat may containsomereg-
ular anomalies,e.g. Catalan-Spanisimterferenceerrors.
Thusthe syntacticinformationassignedakesinto account
ill-formed word configurationsyhich resultin analysess
theoneshawn in Figure4. In this examplea sentencauch
as*el llargandaixesvamenjarala moscdthelizard ateto
thefly], eventhoughthe sequencea la moscashouldnever
possibly be analysedas a direct object (@CD), it finally
has. In orderto achiese that, we hadto modify the rules
thatremove the @CD readingfor nounsthatarepreceded
by the prepositiona [to], sothatmoscafly] couldreceie
the @CDtag. This informationwill be usefulfor the mor-
phosyntacticerror detectionmodule,aswe will seein the
following section.

2.3. Error detection

Error detectionis performedin two different phases
alongthe processingtreamline Thefirst oneis doneright
afterthe morphologicaldisambiguatiormodule. Texts are
analysedy two differentmodulesthemorphologicakrror
detectionmoduleandthe negative n-gramdetectionmod-
ule. This first moduledetectNP agreemenerrors,wrong
useof apostropheand othernon-syntactidkinds of errors.
Afterwards,the negative n-gramerror detectionmoduleis
runonthetext in orderto checkfor certainstructuralerrors
suchasmissingwordsor word repetitions. Both modules
arebasedn the CG formalism.

Themorphologicakrrordetectiormodulemapsagiven
errortagto a certainword (reading),if the conditionsde-
scribedin therule apply. For example,in sequencewhere
thereis no NP agreementasthe one shown in Figure 5.
Thesequencel bonanoi [the goodboy] presenta gender
conflict, sincethearticle el andthenounnoi aremasculine
words,while theword bonais afeminineone.
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"<El>"
"el” EA——MS @DN>
"<llangardaix>"
"llangardaix” N5—MS @Subj
"se” REER36S@Prreflex
T<va>”
"anar’ <SSPM > VDR3S- @Vaux>
"<menjar>"
"menjar’ <SoPoM > VI — — —— @Vprin
" cas”
"a" P @Advl @<AN
"<la>"
"el” EA——FS@DN>
"<mosca>”
"mosca’N5—FS@<P @CD
B>

<es>

Figure4: Analysisprovidedby the relaxed syntacticmod-
ules— a la moscais taggedas direct object (@CD) even
thoughthisis anincorrectsequencén normative Catalan

“<EI>"
“el” EA——MS @DN>
“<bona>"
“bo” JQ-—FS@AN> @:NP-AGR>
“<noi>"
“noi” N5—MS @Subj@CD
“<$>”

Figure5: NP-agreemengrrordetectedoy the morphologi-
cal errordetectiormodule

As for the negative n-gramerror detectionmodule,the
strat@y is to detectbasedon the factthatthey usuallyim-
ply a completelyill-formed POS-tagsequence.Consider
for instance the impossiblesequencéia una [have-Au X -
VERB a-DET-FEM-SG] which could be the resultof forget-
ting a past-participldik e fet [donev ERB-PST-PRT]. Up to
now only bigramsandtrigramshave beenused(alsoim-
plementedisingCG-basedyrammar).They have beencol-
lectedvia a semi-automatiqrocedureof detectionerrors
in aPOS-taggedorpussimilar to the oneusedby (Kveton
andOliva, 2002).

The secondphasein error detectiontakes place after
thetext hasbeenrunthroughtherelaxedsyntacticnodules
—seeSection2.2.. With this modulewe handleerrorsin
the useof the subjunctve andindicative moods,or other
syntactic-base@rrorssuchas subject-erb disagreement,
anderrorsresultingfrom wrong subcatgorizationpatterns
(like the one reflectedin Figure 4). In the future, a spe-
cialfiltering file will haveto bedevelopedin orderto prune
possibleerrorover-detectionsandin orderto adapthecor
rectiontool to the needof differenttypesof user

3. Customizationof a genericerror
detectionarchitecture
3.1. ALLES: acoursefor second-languagdearners

ALLES standsfor AdvancedLong-distancd anguage
Learning System. This is an EU-fundedprojectthe goal

of which is to prove that NLP-enhanceckrror detection
contributesto improve feedbackandinteractive adaptvity

in distancelanguagelearning ervironments. The project
should resultin a short coursefor intermediateand ad-
vancedlearnerswithin the businessand finance domain
in four languages-CatalanEnglish,Germanand Spanish,
(Schmidtetal., 2004).

Within ALLES in addition to applying the general-
purposeorrectorfor unrestrictedext, we have built several
specificgrammardor eachexerciseadaptedo the type of
text andthe pedagogicatontentghatarebeingtaughtand
evaluatedin eachlearningunit. Therefore,the error de-
tectionconsiderdexical, semantiandpragmaticelements
thatwerenottakeninto accountoy the general-purposer-
ror checler. Theseparticulargrammarsare appliedat the
endof the processketchedn Figure2.

This pragmaticcheckingis achieved by creatingtem-
platesthat correspondo certaincommunicate functions
(or speechacts). For instance the presenceof ary of the
following linguistic constructiongin Spanish)uesyo (en
tu lugar) (No) VERB ,n4, PEO YO (N0) VERB 44, OF tEN-
dra(s) que/ deben(s) VERB;, s indicatesthatthe spealer
is giving adviceto thereader/listenerThis canbe success-
fully usedin domain-restrictedituationswhich areeasyto
re-createn languagdearningervironments.

3.2. PrADo: anerror checker for native writers

PrADowasa project(endedon Decembe003)aiming
atdevelopingtwo grammarchecler prototypedor Catalan
and Spanishaswell asthe establishmenof a basisfor a
future developmentof style checlers. A solutionproposal
moduleon study (but still to be implemented)allows two
kindsof correctionseitherasetof correctioncandidatesf
aword or adisplayof awarningmessageUp to now, only
the Catalanprototypehasbeendeveloped.

4. A toolkit for annotating and exploiting
error corpora

Thedevelopmenbf wide-coverageerrordetectiortools
is clearly favouredby the useof corpora-baseerror fre-
queng andtypologystudies—(Granger2003)and(L’haire
andFaltin, 2003). In this respect,n relationto the above
presentegbrojects,we developeda text annotationand ex-
ploitation architecture basedon the assemblingof previ-
ously existing tools. The stageswve foreseeandfor which
we provide softwarefacilities are: (i) collectingtexts and
personalinformation from corpora providers, (i) semi-
automaticannotationof texts, and (iii) annotateccorpora
exploitation.

For the first stagewe usestandardCGI-basedHTML
forms,andtheinformationcompiledrefersto aspectsuch
asse, age,academicandlanguagdearningbackground,
etc. For the annotationstage,we provide an MS Word
form implementedn Visual Basicthatcanbe usedby ex-
pertsin orderto annotate(basically) errorsfound in text
—errorsare classifiedfollowing an adaptationof a classi-
fication proposedin (Grangey 2003). A secondstepin
this annotationstageis the fully automaticmorphosyntac-
tic analysisof texts performedwith CASTCGandCATCG
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(Alsinaetal., 2002),for Spanishand Catalantexts respec-
tively. All the above informationis codedfollowing the
TEI P4guidelinegandlabelledwith XML tags,(Sperbeg-
McQueenandBurnard,2002)).

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

5. Concluding remarks and futur e work

We have presentecd generapurposearchitecturdor er
ror detectiontasksandtwo actualcustomizationf it for
thedevelopingof errordetectiontoolsfor bothnative (3.2.)
andnon-natve spealers(3.1.). The currentstateof devel-
opmentfor the ALLES projectis farenoughin orderto start
aninitial testingphasewhichis goingto be performeddur-
ing the April-May 2003.

Neverthelessye canalreadyadvancesomeof theprob-
lemsthat the systemmight encounter Over-detectionor
overlappingerror detectionwill occur, for which we have
startedworking on the elaborationof an error alarmfilter-
ing module,the goal of which is to clarify commentsto
ALLES userdrecallthatthisis alanguagdearningcourse,
notanerrorchecler for written text).

In addition,with respecto the PrADo project,we have
startedworking onthe designof a furtherrefinemenof the
correctionproposalsgiven to users. One of the ways of
achieving this is by usingthe contet (e.g.,an n-POS-tag
window) in orderto find themostappropriatecandidateor
acorrectionproposalgivena certainword sequence.

Oneotherinterestingapplicationwe foreseefor our er
ror detectiontoolsis to usethemto semi-automaticallya-
bel with errorstexts provided as error corpora. The idea
is to performafirst fully automaticstageof errordetection
that will be afterwardsrevised and extendedby error an-
notators(which would normally tag it manuallyanyway).
This all shouldbe integratedin the tool presentedn Sec-
tion 4.
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