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ABSTRACT

Syllabicationisessentialinthepreprocessingstageofspeechsystems.InthecontextofthePhilippines’
Cebuano-Visayanlanguage’ssyllabicationrules,theexistingrulesdonotincludehyphenatedwords
althoughthehyphendefinesthesyllableboundaryinaword.Hence,thisstudycreatedgrammarrules
forhyphenatedwordswhichincludesequencesofahyphenbetweenvowel-consonant,consonant-
consonant,vowel-vowel,andconsonant-vowel.Thetestwasdonefortheenhancedgrammarrules
forCebuano-Visayansyllabicationwith1,465representativehyphenatedandnon-hyphenatedwords
ofvaryinglengths.Theresultfurtherimpliesthatthesyllabicationanalysisforhyphenatedwords
showedthathyphensimprovethenaturalnessandintelligibilityintheutteranceofthewords,thereby
enhancingtheunderstandingandcomprehensionoftheCebuano-Visayandiscourse.

KeyWORdS
Cebuano-Visayan Language, Context-free Grammar, Orthographic Syllabication, Parsing Algorithm, Rule-
based Syllabication

INTROdUCTION

The Cebuano-Visayan dialect of the greater central Philippines belongs to a Malayo-Polynesian
basedlanguage(Reid,2017),beingthesecondstrongestandmostspokenlanguageinthecountry,
particularlyinVisayasandMindanao.Itssyllabicationusedthevowelasthemarkerforthenumber
ofsyllablesof thewordwhichspellsas itsoundswithslightdifferenceconsidering itsmeaning
(Caroroetal.,2015),similartothatoftheFilipinolanguage(Fajardo&Kim,2015)andsomeother
dialectsinotherareasofthecountry.Thedialecthas15consonantsandthree(3)vowels.However,
theadventofcolonizationinthecountryincludingthegreatercentralarearecognizedthevowelse
ando.Thus,thepresentCebuano-Visayanorthographyadoptedthealphabetconsistingof5vowels
and15consonants(Fajardo&Kim,2015).

AcurrentstudyontheCebuano-Visayanlanguagedefined11syllabicationrules(Garciaetal.,
2015).Thesesyllabicationrulesgeneratedatext-to-speechsystemforthelanguage(Garciaetal.,
2015)andadata-drivenprosodictext-to-speechsystem(Caroroetal.,2015).Thus,thesyllabication
issignificantlyimportantine-learningandspeechsystems.
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Syllabicationisanessentialprocessfordeterminingsyllableboundariesandforretrievingsimilar
phonesusingeitheritsphoneticororthographicstructure(Ramlietal.,2015;Räsänenetal.,2018).
Also, the syllable structure varies in languages and approaches which could be orthographic or
phonetic(Krisnawati&Mahastama,2018).Furthermore,variouslanguagesrequiredifferentmodels
ofautomaticallygeneratingsyllables,suchasrule-basedsyllabication(Devietal,2017;Kovač&
Marković,2018),data-driven(Haveralsetal.,2019),nearestneighborrule(Suyantoetal.,2016),and
finite-statetransducers(Krisnawati&Mahastama,2018),amongothers.Rule-basedsyllabication,a
reliableapproachingeneratingsyllables,followscertainrulesinderivingthesyllablesoftheword
(Krisnawati&Mahastama,2018),suchasthatofAsianscripts(Netoetal.,2015).

PartoforthographiclearningisthewordsyllabicationwhichtheCebuano-Visayanlanguage
already defined rules based on its orthographic sequences. However, the existing syllabication
rulesdonot include theproductionof syllables containinghyphenatedCebuano-Visayanwords.
Impropersyllabicationwithoutconsideringthepresenceofthehypheninthewordwillresultinthe
incorrectutteranceofthewordorincorrectgenerationofspeechsynthesisifappliedtoautomated
speechsystems.Inthisinstance,theincorrectutteranceduetoincorrectsyllabicationwillleadto
misunderstandingonthesideofthenon-speakersofthelanguage.Besides,theincorrectsyllabication
rules for hyphenated words if applied to systems providing language tutorials will produce
unreliabletutorialstotheend-users.Hence,thisstudycreatedadditionalgrammarrulestoinclude
thesyllabicationofhyphenatedwords.Thesegrammarrulesincludeparsingthegivenwordswith
ahyphenbetweenavowelandaconsonant,aconsonantandaconsonant,avowelandavoweland
aconsonantandavowelsequence.Thesyllabicationrulesforhyphenatedwordsarenecessaryto
preservetheconsistencyofsyllabicationanalysis(Devietal.,2017).Thesyllabicationrulesplaya
veryvitalroleinmostspeechsystemswhereinthespeechsynthesisusessyllables.Furthermore,most
speechsystemsobtainedspeechsynthesisthroughaconcatenativeapproach,therebyconcatenating
speechsignalsbasedonthesyllablesequencesgeneratedbythesystem.

LITeRATURe ReVIeW

Thepaperincludesvariedliteraturethatsignificantlypresentsusefulinformationneededinrealizing
thegoalof thestudy.Theliteratureincludestheconceptofsyllabication, theapplicationsof the
syllabicationalgorithmtospeechsystems,thebriefdiscussionofoneoftheinstancesoftheMalayo-
Polynesianlanguage,theCebuano-Visayandialect,andtheCebuano-Visayansyllabicationprocess.

The Syllabication Process
Syllabicationisthefirstprocessindevelopingspeechsystems,particularlytext-to-speech(TTS),
whichsupportsthenaturalnessandintelligibilityoftheTTSsystem(Ramlietal.,2015).Hence,
propersyllabicationisnecessaryparticularlyinshowingvariousfeaturesofthelanguage’sarticulation
andpronunciationas syllable-based synthesizersproducemore speechsynthesis (Pradhanet al.,
2015).Somesyllabicationprocessesarethroughtherule-basedapproach,althoughthereareother
approachestosegmentingthewords.

Thescopeofrule-basedapproachesincludedataminingsuchasassociationrulemining(Wang
etal.,2019),formalruleswithfuzzylogic(Jinetal.,2019),andnaturallanguageprocessingNimaiti
&Izumi,2014;Kovač&Marković,2018;Krisnawati&Mahastama,2018;Ravishankar&Shriram,
2018;Rajendran&Kumar,2019;Zerroukietal.,2019).Rule-basedapproachtonaturallanguage
processingspansitsscopeamongtopicssuchastranslationsystem(Nimaiti&Izumi,2014),text
classifications(Ravishankar&Shriram,2018),text-to-speechsystems(Rajendran&Kumar,2019;
Zerroukietal.,2019),auto-syllabicationsystems(Kovač&Marković,2018;Krisnawati&Mahastama,
2018),amongothers.Arule-basedsyllabicationalgorithmreferstosegmentingwordsbasedonthe
splittingrulesrequiredinparticularlanguageorthography(Netoetal.,2015;Ramlietal.,2015;Devi
etal.,2017;Räsänenetal.,2018).Besides,thesyllabicationrulesdefinedthesyllabicationprocess
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