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Abstract

We argue for a systematicanalysisof one particular well structured
domain—academitVeb pages—withregard to a specialclassof digital
genresMebgenres For thispurposewe have developedadatabase-dven
systemthatwill ultimately consistof morethan3000000 HTML docu-
ments,written in Germanwhich arethe empiricalbasisfor our research.
We introducethe notionsof Web genre type which constitutesthe basic
framework for a certain Web genre,and compulsoryand optional Web
genremodules Theseactasbuilding blockswhich go togetheito malke up
thestructurecharacterisetly the Webgenretypeandfurthermore pperate
asmodi ers for thedefault<contentform, function>assignmeninvolved.
Theanalysisof a200documensamplellustratesour notionof Webgenre
hierarchy, into which Web genretypesand modulesare embedded.The
analysiof four differentdocument®f theWebgenreAcademics Personal
Homepae, notonly illustratesour approachput alsoour long-termgoal
of automaticallyextracting the contentsof Web genremodulesin order
to build up structuied XML documentof groupsof unstructued HTML
documents.

1 Intr oduction

Nowadays,thereseemsto be a consensugmeping in
favor of the evolution of new digital genresystemson the
World Wide Weh Traditionalaswell asdigital genreshave
beenstudiedby scholarsoncentratinggnaspeci ¢ form of
genretheory[24, 37, 27] which emphasizeshe impact of
recurringcommunicatie situationswithin discoursecom-
munities, and characterizegienresby meansof the triple
<contentform, function>.

Automatic Web genreidenti cation (AWGI) is one of
the key factorsin improving the often inadequateesults
of searchenginesasthe userwould be ableto specifythe
desiredWeb genre alongwith a setof keywords?! Several
prerequisitediave beenpartially approachedonegenrein
particular the personahomepagehasbeenanalysedwith
regard to severalkey featureq10]. In otherstudies,small
samplesof literally all typesof documentgfrom commer
cial, private,academicand otherdomains)have beenran-
domly selectedwith the help of searchengineswhereupon
thedocumentsvereclassi edinto broadsetsof genreg18].

1applicationsof genredetectionsystemsn a Computationalinguis-
tics context, e.g., parsingor part-of-speeclagging,arelistedin [21].

Theseall-encompassingpproacheare—withregardto the
heterogenousliversity of Web genres—ineitably rather
coarseand incompleteconcerningthe set of distinct fea-
turesthatconstitutea certaingenreresp.groupof genres.

Our approach concentrateson a domain restricted
enoughto excludea lot of problematic‘genres”,yet broad
enoughto preciselyidentify a\Webgenrehierarcly: therel-
atively stabledomainof academicWeb pages. Currently
a corpusof 3000000 Web pagesfrom Germanuniversi-
ties is being constructed.From this corpus,four sample-
documentof the Web genreAcademics Personal Home-
page were selectedto illustrate our feature-base®WGI-
approachwhich relies on the novel notion of WWeb genre
types which arecomposedf Web genre modules An ad-
ditionalgoalof our projectis theautomaticextractionof in-
formationlik ewise basedn the notionsof Webgenretypes
and modules,formally speci ed by XML Schemade ni-
tions within a Web genrehierarcly framework, illustrated
by the analysisof a200documensample.

2 The Stateof the Art

Most studiespresentedwithin the Digital Genrecom-
munity dealwith speci ¢ genres. Crowstonand Williams
[7] examinedifferent usesof hyperlinking in FAQ docu-
ments.Eriksenandlhlstrém[12] studiecthreedigital news-
papersover a period of threeyearsand found that these
differ from their papercousinsin several respects. Fort-
anetet al. [14] identiy computerelatedtamget adsasa
subgenericvariation of the “netvertising” genre. A very
thoroughlystudieddigital genreis the personahomepage:
Walters[39] conducteda surwey in which sheanalysedL00
students’homepagesAlthough shedid nd distinct cate-
gories(professionalvs. interest page), thesecould not be
consideredisbelongingto genres:in practice few home-
pagesactually have a speci ¢ purpos€. Furutaand Mar-
shall[15] regard“representatiomndconstructiorof selfon
the Internet” asa primary communicatre purpose:home-
pagesoften containpersonainformation, a portrait of the



author aswell asbiographicaldetails. They concludethat
the“accessiblelocumenstructureallows authorgo assim-
ilate conventionsquickly”, Erickson[11] supportghisview
of homepage8being usedto constructidentity” de Saint-
Geoges[9] analyses38 students’homepagesvith regard
to deictic linguistic elementsand gives a detailedde ni-
tion of the “personalhomepage”. Roberts[32] examines
narratve clausesn 41 studentshomepagesandconsiders
hyperlinksbeingnarrative clauseghat“allow the authorto
maintaindiscoursecohesion”. Amitay [1] analyzesl1 000
personahomepageswvith regard to generaffeaturesof hy-
perlinksandword frequeng: “it is not surprisingthat the
words |, my and mewould be very high in the list. How-
ever the word you is alsoplacedvery high thusindicating
atendeng to usedirectandinformal language- from me
[the author]to you [the reader]. Dillon and Gushravski
[10] collectedmore than 100 documentsfrom homepage
repositoriesand analysedtheseregarding title, e-mail ad-
dressetc. Fromthe mostandleastfrequentelementsnew
pagesverecreatecandpresentedo 57 subjectsvho hadto
nameelementrucialto goodhomepagesthereis a cor
relationbetweenfeaturesselected. ..] andthe frequeny
of featureghatappeaion existing pages”whichis anindi-
cationthatthe personahomepagéasestablishedtself as
auniquedigital genre:“personalhomepagesq. ..] seento
have evolvedveryquickly into astandardorm . ..]. Added
to this, users'preferenceg . .] correlatepositively with the
presencer absencef thesekey commonelements. [10].
CrowstonandWilliams [6] studiedto whatextenttheaccep-
tanceof theWebresultsin theadaptatiorof existinggenres
or the emepgenceof novel ones. 100 English documents
were randomlyselectedby meansof AltaVista's Surprise
function. The samplecontainsdocumentdrom 12 differ-
ent countries—fromthe commercial,scienti ¢, and gov-
ernmentalarea—thatwere classi ed into 48 genres. The
resultsaremanifold: rst, CrowstonandWilliams statethat
82 of the 100 documentsare “more or lessfaithfully re-
producedgenres|...] familiar in traditional media”. In
contrastthe“hotlist”, “homepage”,“Websener statistics”
and “letter column”, wereidenti ed asbeingnovel. Sec-
ond,alot of documentsveredeepnodesof largerhypertext
networks. Third, the genresof threedocumentsould not
be namedastheir purposesould not be determined.In a
follow-up study the authorsextensiely analysed37 doc-
uments[8]. At least64 genreswereidenti ed (the total
numberis not given) which were partly groupedinto a hi-
erarcly basedon the structureof the Art and Architectuie
ThesaurusShepherdndWatterg35] discussybergenres,
speci ed by <contentform, functionality>. A fuzzy taxon-
omy is proposedhat helpsin characterizinghe evolution
of certaincybegenres,e.g., whetherit is either extant or
novel. “News” and“math dictionary” arediscusse@ndin-

tegratedinto thetaxonomyat differentevolutionarystages.
In their follow-upwork [36], theauthorsconcentrat®n un-
derstandingindde ning thefunctionalityattribute. 96 Web
pagesrandomlychoserby random.yahoo.com , wereex-
aminedand classi ed into home page(40% of the docu-
ments),brochure(17%), resource(35%), catalogue(5%),
searchengine( gures n.a.), andgame(3%). The authors
“recognizethattherearemorespeci c cateories]. ..], for
example,the personalhomepageandthe corporatehome
pag€. Thesesix abstractclassescontainsubgeneriovari-
ations, describedby very abstractvalues,e.g., “informa-

tion aboutperson”, “subject-speci cinformation”, “chal-

lenge to user” (content), “hierarchical”, “video”, “query
box”, “scenes”(form), “browsing”, “e-mail”, “interaction”
(functionality). ShephercandWatters[36] areof the opin-
ion that“there areactuallyrelatively few classef cyber
genreson the Web”. Haasand Grams[18, 17, 19] pro-
posea classi cationsystemfor documentsandlinks, based
on ananalysisof 75 randomlyselectedEnglishdocuments
(by meansof AltaVista's Surprisefunction)andtheir 1500
links. The authorsregardthefollowing characteristicef a
pageas centralregardinga “classi cation systemfor Web
pagetypes”: function,intendedaudiencegontentor format,
typesof links it contains,andrelationshipto the pagesto
which it provideslinks. The classi cationsystemcontains
sevenmajorcategories,eachcomprisingsubcatgories:Or-
ganizational,Documentation;Text, Home Page,Multime-
dia, Tools, DatabaseEntry. Haasand Grams[19] identi-
ed four majorgroupsof links: Navigation,ExpansionRe-
sourceandMiscellaneousFurthermoregcorrelationavere
identi ed with regard to certain pagetypesand the link
typesthesedocumentscontain: “table of contents”pages
often containwithin-document'navigation” links, “index”
pagesoften contain“resource’links. Roussing etal. [33]
emphasizeon using Web pagegenresto improve naviga-
tion. They presenta userstudy conductedyy interviewing
184 studentswhile browsing the Weh 1234 Web pages
werecollected,1 076 wereclassi ed, resultingin a total of
116genresThemostoftenstatedourposefor searchinghe
Webwas"“scholarlyresearch’(22.95%).Furthermore, ve
genregroupswere identi ed: Topics, Publications,Prod-
ucts, EducationaMaterial, and FAQ. Additionally, setsof
intuitively re ned “recognitionindicators”wereassignedo
thesegroups. Tomsand Campbell[38] hypothesizehata
documentgenrecan be describedby a “parsimoniousset
of attributes. They suggesthat a documentinstancecan
be characterisean the levels function (semanticcontent),
form (visual appearancegndinterface(meansof access).
A studywasconductedo detectcentralfeaturesassociated
to speci ¢ genrespoth paperbasedanddigital (journalar
ticle, readinglist, memo,dictionary minutes,coursecalen-
dar). To testfor the recognitionof the form, the text was



masled (substitutedby x, X and9). To testfor function,
thelayoutwasmasled (the text wastransformednto a at
sequencef words). The authorsconcludethat “the visual
cueg|. ..] actin tandemwith the semanticcontentto in u-
encetheuserduringthecrucialsecond®f initial exposure”,
and“documentstructurecanbe usedasa meansof identi-
fying documentd. .. Those]samecuesthatmake a docu-
mentimmediatelyidenti able in the paperworld areread-
ily transferrableo the digital world” Karlgrenand Cut-
ting [20] presentan approachfor “text genrerecognition”
basedon descriptve statistics.Targetdocumentsre (orig-
inally non-digital) texts from the Brown corpus. Experi-
mentswere conductedby slicing pre-selectedlocuments
into partitionsby meansof genreanalysis. For this pur
pose,a setof discriminantfunctionsusing parameterof
pre-catgorizedsetswasutilized. Thesecanbeusedto clas-
sify new document®ncetheir parameterareextracted.In
the rst study 500 texts were divided into two categories
(“informative”, “imaginative”) with a total of 22 incorrect
allocations.In thesecondstudy 500texts weredividedinto
four categyories(“press”, “non- ction”, “ction”, “misc.)
with atotal of 134 errors.Kesslertal. [21] presenainother
approach likewise using 499 texts of the Brown corpus.
Theauthorswork with featuresvhichareassignedo setsof
extractableparameterggenericcues). By meansof logis-
tic regressiormethods predictorfunctionsandneuralnets
weredeveloped.Theresultsarevery promisingwith about
90% precisionfor the reportageand ction genre,whereas
editorialandlegal texts arehardto cateyorize.Roussinw et
al. [33] describethe only approacho automaticgenrede-
tectionin the Web context we currently know of, but this
approachhasnot yet beenimplemented.Their objective is
toidentify ve to six “major groupsof Webgenre”.

3 Automatic Web Genre Identi cation
3.1 WebGenre Typesand Web Genre Modules

CrowstonandWilliams [6] illustratetheirthesighatgen-
resform a hierarcly: the social sciencepaper belongsto
thereseach papergenre,which is a type of paper. Other
types within reseach paper combine identical features,
e.g., nameof author(s),title, and bibliograply, whereas
other featuresare variations, e.g., expectedsectionhead-
ings. Tomsand Campbell[38] notethata “conceptof tax-
onomic families of documentshasedon documentstruc-
ture” exists. Certainmasked paragrapbstructuresin their
studywereidenti ed asa seriesof bibliographiccitations,
wherea®otherparticipantdirectlyidenti ed thewholedoc-
umentasaninstanceof a readinglist that containsa bibli-
ograply. The differencebetweenthesetwo notionsis that
CrowstonandWilliams [6] assumen|s-A relationshipbe-

tweendifferentgenrelevels (social sciencepaperis-A re-
search paperis-A papel), whereaghe examplein [38] im-

plies a partitive CONTAINS taxonomy The comple issue
of multiple genrehierarchieds closelyrelatedto the ques-
tion of whetherWeb pagesarediscretemonolithic entities,
or whetherthey consistof modular‘building blocks”[19].

XML Schema
De nition
_ ¢de nes> Default
P =~ assignment:
Web GenreType -----------eoggmmmeoes > <contentform, function>
e <
e -a -
/- » T~ \ maymodm{
\ mayactlike mayactlike |
[ / Speci ¢
v O ) assignments:
Compulsory Classe®f ----- » <contentform, function>
Genre Optional
Modules GenreModules

Figure 1. Web genre types and modules

In severalof thestudiescitedin sect.2, theauthorsnoted
that assigninga digital genreto a speci ¢ documentwas
oftenvery dif cult, dueto its diverseconstituentlements
[19]. Thus,the assumptiorthatall HTML documentsare
monolithicentitieswith regardto thenotionof genreare,in
ouropinion,ungroundedBuilding onthework of Haasand
Grams,we assumethat primitive, generlized Web genre
typesexist which constitutethe basicframewnork of a cer
tain Web genreat its mostabstractevel. This framevork
comprisesone or more compulsorygente modules Addi-
tionally, it canbeextendedby variousothermodulesvhose
concreteoccurrencan the Web genre instance(i. e., in a
documentthat belongsto this Web genre),marked by the
framework is optional

The statusof a genremodulecanvary on severallevels:
rst, it canbe obligatory or optionalwith regardto there-
spectve Web genretype. Second,t canbe centralto the
function of a document(e.g., the authors nameon a per
sonalhomepage)jt can be a navigational element,or of
negligible importance(e.g., the last modi ed date). Thus,
we proposethatthetriple of <contentform, function>can,
andshould,be assignedo generalized:lassesf optional
genre modulestoo, in orderto lay the foundationfor the
overall, i. e., document-wideassignmenbf thesefeatures
which we can compute,basedon the attribute-values of
the involved instancesf optionalgenremodules? Using
this approachwe can modify the default <content,form,
function> assignmenbf the underlying Web genretype
to allow for variations. Third, certaingenremodulescan
actasgeneralizedrameavorks themseles, e.g., the list of
publications which exists asa compulsorymodulein the
Webgenretype Academics PersonalHomepae (cf. g. 1).

2This is basedon Frege's Principle of Compositionality: a comple
expressions meanings a function of the meaningof its constituenparts.



An instanceof this modulecaneitheroccurdirectly in the

physical documenthat consitutesghe academics personal
homepageor it existsasan HTML documenton its own,

linked from the personalhomepage. Thus, the issue of

cross-documerlinking is a centralonewithin our concept
of genretypesandgenremodules.

3.2 A Corpusof AcademicWeb Pages

As previous approachesave shavn (cf. sect.2), multi-
ple Web genresdo exist. The numberof identi ed genres
sofar, is impressie, but, in our opinion, the Internet-wide
randomsample-generatioperformedin all-encompassing
approachegincluding academiccommercialand govern-
mentalpage<etc.) with virtually norestrictionsvhatsoeger,
inherentlyleadsto resultswhich aretoo broad,andrather
vague. Consequentlysuggestedecognitionindicatorsare
too shallov to be implementable Therefore we proposea
signi cantly restrictedapproactto samplingandanalyzing
databy meansof focusingon onecertainthematicdomain:
academicWeb seners. Theseare a favorite researctob-
jectin Al studies[5, 25], dueto their extremestructuring
in termsof contentandlinking: universitiesconsistof ad-
ministrative units and department®r faculties,which are
divided into institutesresp.researchunits, where,in turn,
differentprofessorstesearcltiellows, studentssistantand
administratve staf, work. Thematictopics focus on re-
searcheducationandadministration Alimosteveryuniver-
sity possessethis structurewhichis re ectedin the struc-
turing of academidVebsenersandwhichleadsto acertain
ubiquitiousWeb genresystem[3] in academiaWe explore
this thesisin the domainof GermanacademidVeb pages
for whichwe arecurrentlybuilding up a corpus®

The initial stepwasto setup a database-dven system
for automaticdatacollection. At rst, we shufed alist of
the centralentry points of all Germanuniversitiesto cre-
ate a randomsequence.Then, we startedcollecting data
with the help of Open Sourcesoftware [31] and custom
tools: a highly con gurable spiderprogramis given one
single starting point (e.g., http://www.uni- giessen.
de), wherebyseveral restrictionsapply: only textual doc-
umentsof a small setof MIME types (mostimportantly
text/html ) and a size of lessthan500 kb are to be in-
corporatednto the corpus. For all the other les (images,
audio/videodataetc.),only the HTTP responséieadelin-
formationis storedin the MySQL-databasdor statistical
reasons. A further requirementis that exclusively docu-
mentswrittenin Germararecollected.For thispurposewe
have implementedalanguagedenti cation [26] tool thatis
ableto distinguishbetweendocumentswritten in German

3This approachis bacled by Roberts[32]: “A study [of the entire
WWW] would involve creatingandmaintaininganelectroniccorpus. .. ]
anddevelopingtoolsto ef ciently analyzethesedata’

resp.Unknownwith a precisionof about97%. Furthertech-
nicaldetailsarediscussedh [29]. At thetime of writing, the
corpuscontainsdatafrom 28 differentGermanuniversities
with atotal of 4 204uniqueHTTP sener/portcombinations,
5415131 recordsand1300510locally storedHTML doc-
uments.We expectthe nal versionof thecorpusto contain
about3000000documentsfrom some50 differentuniver-
sities In orderto enableintuitive and distributed methods
of accessautomaticsamplegenerationandfeatureanno-
tation, a Web-basedorpus-frontends beingdevelopedin
PHPR Theusercannavigateby meanof severalmodes:one
may randomlypick a documentfrom the currentsener or
the full corpus,one can selecta university, requesta list
of its seners, selectone,andthenretrieve documentlists.
Anotheroptionis to searchfor substringscontainedn the
sener nameor in the path-componendf URLs. Then,the
usercantrigger softwaremodulesto analyzea document.
As we have to manuallyperformextensie analyseson
an empirical basis,we implementeda methodof generat-
ing andsaving randomsamplesof arbitrarysize,applying
severalrestrictionglengthof URL, sub-stringsn URL and
sener name, directory-depthetc.). A samplecan be an-
alyzedinside the frontendwith the help of HTML forms,
resultscan be storedin the databasdor further examina-
tion. An initial sampleof 200document$iasbeenanalyzed
in orderto formulatean initial web genretaxonomy(see
sect.3.6). Moreover, two larger sampleswill be examined
semi-automaticallyThe rst onewill contain1000 ‘lower
level' documentsthe secondonewill comprisethe “upper
level' entry points of all the universitiescontainedin the
corpus,aswell asthe documentdirectly accessibldrom
these. Thus,we cancharacterizeéhe academidNeb genre
systemin a combinedtop-davn-bottom-up-manner

3.3 The “Academic's PersonalHomepage”

Four documentof the Web genreAcademics Personal
Homepae (cf. thescreenshofsdepictedn g. 5to 8) com-
prise the samplewe useto illustrate our goals. We de-
ned requirementdor a documentto be includedin the
sampleand collectedthesefrom the corpusby meansof
the frontend(seesect.3.2): (a) we wantedto include four
Academics'Personal Homepaes by intuitively assessing
whethera documentbelongsto this genreor not, (b) the
documentshouldbeavailablein bothGermarandEnglish,
(c) not useframesets,(d) the respectie academicshould
work in differentareasand(e) in differentcities?®

4Thesehave beentaken using Communicato.73on NT 4.0 with a
tool thatis capableof auto-scrollingong windows. To decreas¢heheight
of g. 8, weremovedsmallamountsof super uouswhitespace.

5We did not look for documentsassimilar aspossible ratherwe used
the rst four documentsve foundby iteratively exploring the corpus.



Thefour sample-documentsil | multiple functions all
the authorswould rst like to introduce themseles by
noting their name,accompaniedy a portrait photograph,
andto establishan individual scienti ¢ pro le by specify-
ing professionabchierementsandscienti ¢ aswell asad-
ministrative actuities, by listing their publication§, C.V.,
researchprojects, a list of talks and presentationsand
current as well as past educationalcoursestaught. As
all documentsare available in both Germanand English,
we can assumethe authorswould like to target all inter-
estedpartiesworld-wide. Examiningthe separatecourse-
relateddocumentson AndreasNeumanrs homepagewe

nd course-descriptiongssignmentsolutions slidesetc.,
which meansthat one of the functionsof his homepages
to distribute course-elatedmaterialto students’ His page
works asa digital replacemenfor materialson specialre-
sene, which, for the author are fasterto createand eas-
ier to maintain,andfor the student,easierto access.The
otherthreedocumentsonly list titles of courseslectures
anddates,sometimedescriptions.An additionalpurpose
of the documentss to male contactinformationavailable
to studentsguestsopr visitors: all thedocumentpresentn
e-mailaddressof ce phoneandfax number(accompanied
in two documentsy the secretariesphonenumbers)and
postaladdress.S. Baumgartneand A. Neumannprovide
their room numbers.FurthermoreNeumannoffers source
codefor computemprogramshathedevelopedin aresearch
project(cf. [31]).

Fig. 2 speci esthe framavork which resultedfrom the
analysisof the sample.Especiallyregardingthe automatic
extractionof Webgenremodulesjt shouldbenoted,thata
specialform featureis obsenablein eachof the four doc-
uments: the spatialseperatiorof individual genremodule
instancedy meansof horizontalrules (realizedby either
usingthe<HR>tagor inlineimagesactingasvisualreplace-
ments). If applicable,thelist presentedn g. 2 hasbeen
generalizedwith regard to the top-davn sequenceaswell
asto theembeddedatureof somegenremodulegwith ex-
ceptionsseePostaladdress sothelist canstill bepresented
in its entirety). Namesof genremodulesarenotedin italics,
their statusn SMALL CcAPS. Someof thesevalueshave not
simply beendeterminedasedon the sample put ratheron
our intuition of which genremodulesthis Web genretype
usuallycontains.Of course several additionalgenremod-
ulesof optionalstatuscanexist in concretenstancese.g.,
a searchbox, or sectionsaboutsomeones family, friends,

8In all four pages thesewere available on seperatelocuments.Pub-
licationscanbe downloadedin abstractdraftor nal form, thusenabling
instantaccessaswell aspromptingthereadergo give feedback.

“Making coursenotesandadditionalmaterialavailableonlinecansene
auxiliary purposese.g., adwertising(by presentinghe own researchpr to
offer thematerialto the outsideworld, sothatotherscanboth peerreview
alecturescriptor incorporatet into coursenotes.

« Afliation (coMPULSORY; logo graphicsof resp. university depart-
ment/institutemaybeaccompanied/substitutéy plaintext carryingthe
sameinformation;canalternatvely appeamt the bottomof adocument)

« Alternativeversion of documentin a differentlanugage,here: English;
maybeaccompaniethy ag (OPTIONAL)

* Homepagewner's name(COMPUL SORY ), maybeaccompaniedy title
(e.g.,“Dr.") andphrasede.qg., “Homepageof Fir stname_astnamg)

« Portrait photoof author spatiallycloseto his/hername(thusbuilding a
moduleof its own), usuallyin upperthird of documen{OPTIONAL)

« Contactinformation(COMPUL SORY)

— Postal address (OPTIONAL; authors name, institute, university
street,postbox zip code city, country)

— Phonenumber(oPTIONAL)

— Secetary's phonenumber(OPTIONAL)

— Faxnumber(OPTIONAL)

— Electronic mail address(COMPUL SORY)

— Roomnumber(OPTIONAL)

— Of ce hour (OPTIONAL)

« C.V. or generabiographicainformation(COMPUL SORY)

« Informationabouteducationakourses(CoMPUL SORY)

* Reseath interestsand/orProjects(COMPUL SORY)

« List of publications(COMPUL SORY)

« List of talksor presentation§OPTIONAL)

» Relatedinks (OPTIONAL)

— Link to university's homepge (COMPUL SORY)
— Link to owndepartmen{COMPUL SORY)
— Link to owninstitute/leseach group (COMPUL SORY)

« Lastupdateinformation(OPTIONAL)

Figure 2. Web genre type “Academic' s Per-
sonal Homepage” and genre modules' status

hobbiesetc. Furthermoregenericmoduleswhich applyto
everyWebgenredocumeninstancegandthatcanbeinher
ited into the representatioof this very hierarcly, the XML
Schemale nition, seesect.3.5)arenotpresentedn g. 2,
e.g., metadata(the URLs of all involved documentsthe
HTTPheadeetc.),andunclassi able(reseredfor sections
thatcannotbe extractedautomatically).

Adapting de Saint-Geagess [9] de nition of the per
sonalhomepage, we can,basedon the analysis,de ne the
Web genreAcademics PersonalHomepae: presentation
of the selfin digital, hypertextual form, authoedby onein-
dividual working at a university or similar institution,and
which (i) emphasizeshis person (by a hameand possi-
bly a picture) and clearly stateshis/her afliation to the
university (including hyperlinks); and (i) a person's cur-
rent (and possiblypast) reseach activities; and (iii) pro-
fessionalexperience(by meansof listing pastand current
educationaktoursesa C. V., andal list of publications);and
(iv) displaysa person's reseach interests(in the body of
the text and/or througha list of hyperlinksto other sites);
and(v) presentxontactinformation(e. g., phone-andfax-
numbes, postal-and e-mail-addesses).Purposesof this
Web genre include: (i) establishingan individual scienti ¢
pro le; (ii) distributing course-elatedmaterial; (iii) mak-
ing publications,currentreseach activitiesand contactin-
formationeasilyavailable



Whenwe comparehis de nition with otherstwo issues
becomeclear: rst, the notionof “personalhomepage”pr
“homepage”hasbeenusedmuchtoo vaguelyin therelated
literatureup to now. With this term, somereferto specif-
ically de ned individual's paged9], othersreferto a vast
groupof digital genresRoussinw etal. [8] de ne thiscon-
ceptas “personalor organizationalinformation plus links
to otherpagesre ecting the subjects intereststhat arein-
tendedto introducethe personor organizationto the world
andto facilitatefurther contact. Thus,we needmorepre-
cisede nitions of the differentWeb genresreportedasbe-
ing “homepages”. As this is not in the scopeof this pa-
per, we herebyproposeto usethis term only in connec-
tion with individuals, not with organizations(entry point
could be usedasa more appropriatealternatve). Second,
the Academics Personal Homepae hasestablishedtself
asa unigueandnovel Web genrethatis onespeci c genre
of thegenerahierarcly of personalhomepages

3.4 Extracting Content from Web Genre Instances

The overall goal is not only the identi cation of Web
genresbut alsothe extraction of the contentcontainedin
genremodulesand its integration into a structuredXML
documeniExtensibleMarkup Language[4]), which itself
is basedon the abstractform de ned by the involved Web
genretype's XML Schemade nition. The XML standard
de nesaformalmeta-languagdts purposés to enablethe
de nition of specializednarkuplanguages.

Fig. 3 shavs an examplerepresentatiofry making the
informationimplicitly containedn g. 5, explicit. Several
issuesare of interest: rst, this manuallygeneratedxam-
ple only containsthe information of the original HTML
documentthat we think can be extracted automatically
Thatis why, e.g., threelist items have beenput into the
<unclassifiable> Webgenremoduleaswethink these
threeitemswill poseseriougproblemdor Webgenre-diwen
methodsof information extraction. Second,the XML-
representatiorhas beensimpli ed to keepit concise: A
large volume of detailedinformationwascut out (“... ",
lines 6, 33, etc.),e.qg., ID -attributeswhich uniquely speci-
y informationalobjects,the contentof the <phone> and
<fax> tagswere further divided into <areacode> and
<phonenumber> , andthe <metadata> sectioncontained
more information. Third, lines 31-43(“Teaching”)illus-
tratea centralpoint of our approachthe breakingof phys-
ical documenboundaries.Theselines containdetailedin-
formation regarding Neumanrs educationalcourses. On
his homepageonly a hyperlinkexists, leadingto the docu-
mentcontainingthelists of coursesandadditionalmaterial
(cf. sect.3.3). An automatedsystemrequiresknowledge
of content,form, and structureof a Web genretype like
the Academics Personal Homepae, whereuponstructure

1 <?xml version="1.0" encoding="UTF-8"?>

2 <homepage type="Academic's Personal Homepage" sys="aph"

3 xsi:noNamespaceSchemalocation="aph.xsd">

4 <metadata>

5 <documentaddress>

6 <url lang="en" type="alterna">http://.../~neumann/index-e.html</url >
7 <url lang="de" type="default">http://.../~-neumann/</url>

8 </documentaddress>

9 <date type="incorporation_into_corpus">02-06-2001</date>

10 <date type="last_modified">05-12-2000</date>

11 <name title="Dr." photo="http://www.informatik.../andreas-large.jpg">

12 <firstname>Andreas</firstname><lastname>Neumann</las tname >

13 </name>

14 <affiliation>

15 <university url="http://www.uni-trier.de">Trier</university>

16 <dept url="http://www.informatik.uni-trier.de">Computer Science</dept>
17 <research-unit>Programming Languages and Compilers</research-unit>

18 </affiliation>

19 </metadata>

20 <contact>

21 <address type="postal_address">

22 <name title="Dr.">

23 <firstname>Andreas</firstname><lastname>Neumann</last name>

24 </name>

25 <dept>Computer ~ Science</dept><university>University of Trier</university>
26 <country>Germany</country><zipcode>54286</zipcode>< city> Trier< [city >
27 </address>

28 <room>Building V, Room 216a)</room><phone>++49 651 201 2823</phone>

29 <fax>++49 651 201 3822</fax><email>neumann@PSI.Uni-Trier.DE</email>

30 </contact>

31 <teaching  url="http://www.informatik.uni-trier.de/~neumann/Te ach/">

32 <term term="summer" year="2000">

33 <course url="http://www...Lehre/dokver00.html" type="Vorlesung">

34 <title>Grundlagen der Dokumentenverarbeitung</title><day>FRI</day>

35 <time type="start">10</time><time type="end">12</time><room>V301</room>
36 </course>

37 </term>

38 <term term="summer" year="1999">

39 <course url="http://www.../PSl/fs_ss99.html" type="Uebung">

40 <title>Formale Semantik</title><day>WED</day>[...]

41 <[course>

42 </term>

43 </teaching>

44 <listofpublications url="http://.../~neumann/Papers/index.html">

45 <entry type="Ph.D." university="Universitaet Trier"  date="Dec.  1999">
46 <title>Parsing and Querying XML Documents in SML</title>

47 <abstract>[...]</abstract>

48 <online  type="Postscript" url="http://.../~neumann/Papers/thesis.ps.gz"/>

49 <online  type="PDF" url="http://.../~neumann/Papers/thesis.pdf.gz"/>

50 <lentry>[...]

51 <l/listofpublications>

52 <unclassifiable>

53 <list>

54 <item url=".../~neumann/Fxp/">fxp - the functional XML parser</item>
55 <item ui ~neumann/Fxgrep/">fxgrep - the functional ..<litem>
56 <item ul ~seidl">My boss</item>

57 </list>

58 </unclassifiable>

59  </homepage>

Figure 3. XML-representation of gure 5

impliesknowledgeaboutthetypical hypertextual structure,
too. Consequentlyoptional and compulsoryWeb genre
modulesneednot exist as datain the homepages phys-
ical le. It would be legitimate for them to occur only
virtually as hyperlinks to pagesthat needto full a set
of constraints(e.g., they have to physically exist in the
document-spaceditableby the author: .../~neumann/

I .../~neumann/Papers/ ). Thus,we needto further
specify which compulsorygenremodulesmust occur on
the personahomepagétself. In the caseof the Webgenre
type Academics PersonalHomepae, thisis only thename
of the individual. The other compulsorygenre modules
(contactinformation,list of publicationsjnformationabout
coursesgtc.) canbe madeavailableby meansof indepen-
dentdocumentslinkedto from thehomepage.

3.5 XML Schemafor Web Genre Modelling

Detailed Web genre analysesenableus to formulate
XML Schemd13] de nitions for Web genretypes,which



male the generalizedinformation about compulsoryand
optionalgenremodulestheir structuring datatype®tc.,ex-
plicit.2 The purposeof sucha bankof XML Schemadef-
initions (see g. 1) is to provide a document-grammdik e
formal de nition andframework for the overall structuring
of generalizedNeb genretypesandparticipatingmodules.
Furthermorewe canimprove thesesetsof XML Schema
de nitions in several aspects. First, we can de ne gen-
eral elementtypesat a very high level in our hierarcly of
Schemade nitions, so that we can reusecertain module
or datatypede nitions in more specializedde nitions by
meansof inheritance. Second,we can enrich the de ni-
tions of the basicWeb genretypes,aswell asthe compul-
sory and optional modulesthat can occurin certainWeb
genres'instanceswith information about<content,form,
function>: a “search-box”module can be de ned as be-
ing optionalfor the WebgenreAcademics PersonalHome-
page. Thedefaultassignmentegardingthe valuesof <con-
tent, form, function> of this Web genre should roughly
resemblethe Web genrede nition presentedn sect.3.3.
If an optionalgenremoduleof the type “searchbox” ex-
istedon A. Neumanrs homepagewe could computethe
level of interactvity: we take the default assignmenbf
thegeneralizedVebgenretype, extractthe <contentform,
function> assignment®of all participatingoptional genre
modulesand allocatethe speci ¢ assignmenfor this doc-
ument. As a “searchbox” exists on this page,andasthe
genremoduletype “searchbox” is (amongothers)de ned
as,e.g., function.interactivity="high" , thiswould
improve the assignmenfor the whole documentasfar as
this featureis concerned.

3.6 RecognitionFeatures—Web Genre Hierar chy

Automatic genreidenti cation is possible,asshavn in
[20] and[21]. Extractingsigni cant featuresand basing
genrecomputationon the concretevaluesof thesefeatures
shouldbe feasiblein the Web domain,too. The following
sectionintroducesseveralsetsof featuresasthe rst prereg-
uisitefor our AWGI-system.The nal sectionillustratesthe
secondequirementacomprehensie Webgenrehierarcly.

Documentsavailableon the Web are,dueto the charac-
teristicsof HTML, alot “richer' thanthe plain texts of the
Brown Corpus[20, 21]. Thisis why large partsof AWGI
canbe carriedout by not examining the actualtext at all.
Therefore,we proposean approachthatis predominantly
foundedon the feature-basednalysisof the HTML struc-
ture of adocument(or groupof documents)Dueto space
restrictions,we only list the particular feature-catgories
andmostof thefeaturegesp.shortdescriptions:

8Dueto spaceaestrictionsye arenotableto presentheextensive XML
Schemale nition for the Academics PersonalHomepae in this paper

* Metadata— URL of a document,HTTP headey size, title, contentof
<meta> tags,referenceo theutilized HTML-DTD
¢ HTML Structue — Overall structureof theHTML element-tree

— Hyperlinksin Document/Documer@roup — Link number internal
vs.external hypertet structurefarget's le-type, tamget'sWebgenre,
anchorlink function,link position

— Inline Graphics— Dimensionsf aninline image, le- anddirectory-
namescontentalternatve text, format,overall numberof graphics

— InteractiveElements- HTML forms, JavaScript,Plug-Ins,Applets

« Document-SpanninBeatues— Recurrenceof genremodules,position
of documentin termsof the hypertext structureof documengroup
« Linguistic and Structual Cues— Certainlinguistic expressionsat Web
genre-speci ¢positions
¢ Languaye Issues- Spolen[30] vs. written natureof languagespelling
The methodsof applicationof thesefeatureswithin a con-
creteimplementationof an AWGI-systemdependheavily
upontheresultsof thefuture empiricalanalysesHowever,
it is safeto assumethat our two main goals—automatic
Web genreidenti cation andinformationextraction—uwiill,
in turn, requiretwo mainsoftwarecomponentsExtrapolat-
ing the promisingclassi cationresultsreportedin [20] and
[21], we will mostprobablyconcentrateur efforts on the
information extractiontask. Up to now, therehasbeena
lot of researchuponwhich we canbuild within the eld of
InformationExtractionwith regardto theWeb; mostimpor
tantly, on differentapproacheso the manualor automatic
constructionof Wrappers[22, 16, 34, 2, 28, 23]. Wrap-
persare highly specialisedsoftware modulesthat are able
to parseHTML documentselongingto a tightly de ned
thematicdomain(e.g., car or real-estate-adrtisements)
in orderto extract their information. The Web genreno-
tion could be optimally usedto generalizeheseup to now
extremelyrestrictedwrapperbasedapproaches.
Aswehaveshovnin sect.3.1,ahierarcly of Webgenres
shouldat leastre ect the CONTAINS andthe IS-A aspects
of Web genretypesand modules. Fig. 4 shavs a small
excerptof our comprehensk hierarcly into which these
are incorporated(solid lines indicate compulsory dashed
linesindicateoptional Web genremodules,dashedarrons
identify mandatoryhyperlinks,arcsmarkthe1s-A relation-
ship). Hierarchiesof this kind arethe basicfoundationfor
our de nitions of Web genretypesand modules. In the
upperpart, g. 4 illustratesthe structureof a typical in-
stitute’s resp.researchunit's entry point. A crucial point
is thatthe staf listing contains(amongothers)lists of per
sonalhomepageshat may belongto academicsadminis-
trative staf, or studentassistants.At this positionin the
hierarcly, two characeristicgoincide: (i), the Staf Listing
Web genremay optionally containa list of personalhome-
pages Web genremodulewhich itself may containone or
morelists of hyperlinks to instance®f thethreeaforemen-
tioned Web genretypes. (ii), thereexists an abstractis-
A relationshipbetweerthe Web genretypesStudentAssis-

9Thesearemandatonhyperlinks(dashechrrons), i. e., thecontentref-
erencedy thelinks mustnot be containedn the sourcedocument.
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Figure 4. Excerpt of our Web genre hierar chy.

tant's PersonalHomepae, Administative Staf's Personal
Homepae, Academics PersonalHomepae andthe upper
level, more genericWeb genretype Personal Homepae.

Furthermore,g. 4 illustratesour approachowardsinherit-
ing generaWeb genremodules:usingXML Schemadef-
initions, we can separatelyde ne genremodulessuchas
List of Publicationsor C.V. and can referencethe de ni-

tion of thesespeci ¢ modulesin the formal de nition of a
Web genretype suchas, e.g., StudentAssistant Personal
Homepae, which containsthe abose-mentionednodules
asoptionalconstituentsaswell asotheroptionalmodules
thatonly applyto this Webgenretype (amongothers,Term
Papers, List of Friends ClassSdedulg. Additionally, the
aforementioneaptional Web genremodulesare good ex-

amplesin orderto illustrate our approactof modifying the
default <content,form, function>assignmenbf the Web
genretype StudentAssistants PersonalHomepae: we can
imaginetwo instancespnecontaininga C.V., alist of term

Conference
|

papersandaclassscheduletheotherprimarily containinga
list of hyperlinksto friends,anda photogallery. By means
of modifyingthedefaultassignmenof thegenretypeby the
concreteinstantiationsof Web genremodules,we cande-
ducethatthe formerpageis ratherformal/ofcial, whereas
thelatteris of amoreinformal/privatenature.

The aforementionedinalysisof a randomsamplecon-
taining 200 documentgesultedin an initial versionof an
academidNVebgenrehierarcly. Thefollowing excerptonly
shawvs the major thematicWeb genregroups, along with
the mostfrequentlyfound Web genres.84 Webgenresand
groupswerefound altogether 11 documentscould not be
allocatedfor technicalreasons,4 Web genrescould not
be reasonablyincorporatedinto the Web genrehierarcly
(AssociationChronicle, Clauseof Legislative Regulation,
SportsRanking List, Travelogue). The numberof docu-
mentsin the Web genregroup resp.Web genreare given
in braclets. As we excludeduniversities'mainentry points
andupperlevel documentsn the samplegenerationthese
areinherentlynot included. Moreover, dueto spatialre-
strictions,we cannotprovide the full graphwith all inter-
connectionshut emulatetheseby indentingthe respectie
Webgenregroupbasednthenumberof Webgenrefound
andtheir allocationsinto uppergroups.

» Administative Information(14)
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— Course-relatethformation(2)
+ BasicCourselnformation(9)
» CourseDescription(7)
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* Reseath Project(9)
" ProjectDescription(7)
" ProjectTime Frame(1)
— ShortDescriptionof Institute/Researcbinit (1)
— OrganizationaPlan(1)

E



4 Future Reseach

The next steptowardsdevelopinga Web genreidenti -
cationsystemwill comprisean extensve empiricalanaly-
sis of about2 000 documents.Thereafterwe will concep-
tualize a setof Web genretype generalizationdy means
of XML Schemade nitions. The last phaseof our project
will be theimplementatiorof a robust multi-agentAWGI
systemfor the academicdomain. As the methodsto be
utilized dependsigni cantly on the resultsof the empir
ical studies,we cannotprovide ary speci ¢ information

yet.

We estimatethesemethodsto be a combinationof

both symbolic—utilizing the featureslisted in sect.3.6—
andmachinelearning-methodsjsingthe 2000+ manually
catgyorized documentsas training datafor the classi ca-
tion algorithm. At a later stage,we will equipthe system
with capabilitiedfor extractinginformationfrom Webgenre
modulesin orderto instantiateXML documentghat will
conformto the abore-mentionedXML Schemade nitions
andwill containstructuredinformationthat wasonly im-
plicitly includedin the original, unstructuredVebpages.
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