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ABSTRACT

Thisarticlepresentsexperimentsbasedontheextensibledomain-specificwebcorpus
for “layfication”. For these experiments, both the existing layfication corpus (in
SwedishandinEnglish)andanewadditioninEnglish(theNHS-PubMedsubcorpus)
are used. With this extended corpus, methods to classify lay-specialized medical
sublanguages cross-linguistically using small data and noisy web documents are
investigated.Sublanguageisalanguagevarietyusedinspecificdomains.Here,the
authorsfocusontwomedicalsublanguages,namelythe“patientspeak”(lay)andthe
medicaljargon(specialized).Cross-lingualsublanguageclassificationisstilllargely
underexploredalthoughitcanbecrucialindownstreamapplicationsfordigitalhealth
and cyber-physical systems. Classification models are built using small and noisy
trainingsetsinSwedishandevaluatedonEnglishtestsets.TheperformanceofNaive
Bayesclassifiers—builtwithstopwordsandwithBag-of-Words—iscomparedwith
convolutional neural network classifiers leveraging on MUSE multi-lingual word
embeddings.Resultsarepromisingandnuanced.Theseresultsareproposedasafirst
baselineforcross-lingualsublanguageclassification.
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INTRoDUCTIoN

Cyber-PhysicalSystems(CPSs)belongtoanemergentparadigmthatcombinesmost
advancedtechnologicalapproachesandcomputationaltoolstosolvecomplextasks.
CPSs are domain-independent and have penetrated diversified disciplines, such as
healthcareandself-drivingvehicles.

In the era of data-driven science, corpus-based Language Technology is an
essential component of many CPSs, where linguistic knowledge is indispensable
to prevent failures or fatal errors due to misunderstandings or poor understanding
duringhumancommunication,especiallywhenitcomestotheinteractionbetween
doctorsandpatients.Arguably,LanguageTechnologycanhelpbecauseitempowers
patientsandothernon-professionalactorstounderstandmedicalinformation.Since
modernLanguageTechnologyandArtificial Intelligencearedata-driven, theneed
of representative text corpora is paramount. Curated, big and “clean” corpora are
expensiveandbeyondthebudgetofpracticaldomain-specificmedicalapplications.
Rather,real-worlddataisoftensmallandnoisybutnonethelesspotentiallyuseful.
Toaddressthisissue,atextualresourcewascreatedintheformofanextensibleweb
corpusfor“layfication”(Santinietal.2019)whosemainpurposeistoexploreandtest
methodsbasedonsmallandnoisydata.Theaimistousetheextensiblewebcorpusfor
layficationasasandboxtoexplorethebenefitsandthelimitationsofcomputational
methodsthatcouldenhencedigitalhealthandCyber-PhysicalSystems.

InSantini et al. (2019), a corpus for layficationwasbeenpresentedandmade
availabletothecommunityforre-use,enhancementandexpansion.Thecorpuswas
conceivedasaflexibleandextensibletextualresource,whereadditionaldocuments
andadditional languages canbeappendedover time.Thecorpuswas startedwith
webpagescollectedfromtheinternetandincludesdocumentsdescribinganumberof
diseasesinlayandspecializedsublanguages.Althoughprogressivelyexpanded,the
corpusisstillsmall,becauseinformationaboutsomediseasesisnotextensive.This
paucityoftextualdatainsomeareasisareal-worldcondition.Themainpurposeof
thecorpusistobeusedforbuildingandtraininglanguagetechnologyapplications
for the “layfication” of the specialized medical jargon, where “layfication” refers
totheautomaticidentificationofmoreintuitivelinguisticexpressionsthatcanhelp
laypeople(e.g.,patients,familycaregivers,andhomecareaides)understandmedical
terms,whichoftenappearopaque.In themedicalfield, layficationisalsodenoted
bytheexpression“patientspeak”,toindicatethatthelayficationisneededbymany
patientsintheirinteractionwithhealthcareprofessionals.

Whyislayficationneeded?Themedicaldomainhingesuponmedicalterminology
elaboratedandusedbyhealthcareprofessionals.Despiteitiswidelyacknowledged
thatunderstandingwhatthedoctorssayhasanimportantinfluenceonthesuccessof
treatments,inmanycasesmedicalterminologyhindersthecomprehensionofvarious
groupsofpeople(suchasnon-nativespeakers,peoplewithloweducation,etc.),and
hasnegativeeffectsonhealthconsumers(e.g.patientsandcaregivers).Asamatterof
fact,inthemedicaldomain,twobroadusergroupsinteract.Thefirstgroup(theexpert)
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