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Abstract

We arguefor a systematicanalysisof oneparticular, well structured
domain—academicWeb pages—withregard to a specialclassof digital
genres:Webgenres. For thispurpose,wehavedevelopedadatabase-driven
systemthat will ultimately consistof more than3000000 HTML docu-
ments,written in German,which aretheempiricalbasisfor our research.
We introducethe notionsof Web genre typewhich constitutesthe basic
framework for a certainWeb genre,and compulsoryand optional Web
genremodules. Theseactasbuilding blockswhichgotogetherto makeup
thestructurecharacterisedby theWebgenretypeandfurthermore,operate
asmodi�ers for thedefault<content,form, function>assignmentinvolved.
Theanalysisof a200documentsampleillustratesournotionof Webgenre
hierarchy, into which Web genretypesandmodulesareembedded.The
analysisof fourdifferentdocumentsof theWebgenreAcademic'sPersonal
Homepage, not only illustratesour approach,but alsoour long-termgoal
of automaticallyextracting the contentsof Web genremodulesin order
to build up structured XML documentsof groupsof unstructured HTML
documents.

1 Intr oduction

Nowadays,thereseemsto be a consensusemerging in
favor of the evolution of new digital genresystemson the
World WideWeb. Traditionalaswell asdigital genres,have
beenstudiedby scholarsconcentratingonaspeci�c form of
genretheory[24, 37, 27] which emphasizesthe impactof
recurringcommunicative situationswithin discoursecom-
munities,and characterizesgenresby meansof the triple
<content,form, function>.

Automatic Web genreidenti�cation (AWGI) is one of
the key factorsin improving the often inadequateresults
of searchengines,astheuserwould beableto specifythe
desiredWeb genre alongwith a setof keywords.1 Several
prerequisiteshave beenpartially approached:onegenrein
particular, the personalhomepage,hasbeenanalysedwith
regard to several key features[10]. In otherstudies,small
samplesof literally all typesof documents(from commer-
cial, private,academicandotherdomains)have beenran-
domly selectedwith thehelpof searchengines,whereupon
thedocumentswereclassi�edinto broadsetsof genres[18].

1Applicationsof genredetectionsystemsin a ComputationalLinguis-
tics context, e.g., parsingor part-of-speechtagging,arelistedin [21].

Theseall-encompassingapproachesare—withregardto the
heterogenousdiversity of Web genres—inevitably rather
coarseand incompleteconcerningthe set of distinct fea-
turesthatconstituteacertaingenreresp.groupof genres.

Our approach concentrateson a domain restricted
enoughto excludea lot of problematic“genres”,yet broad
enoughto preciselyidentify aWebgenrehierarchy: therel-
atively stabledomainof academicWeb pages.Currently,
a corpusof 3000000 Web pagesfrom Germanuniversi-
ties is beingconstructed.From this corpus,four sample-
documentsof the Web genreAcademic's PersonalHome-
page were selectedto illustrate our feature-basedAWGI-
approachwhich relies on the novel notion of Web genre
types, which arecomposedof Webgenre modules. An ad-
ditionalgoalof ourprojectis theautomaticextractionof in-
formationlikewisebasedonthenotionsof Webgenretypes
and modules,formally speci�ed by XML Schemade�ni-
tions within a Web genrehierarchy framework, illustrated
by theanalysisof a200documentsample.

2 The Stateof the Art

Most studiespresentedwithin the Digital Genrecom-
munity dealwith speci�c genres.CrowstonandWilliams
[7] examinedifferent usesof hyperlinking in FAQ docu-
ments.EriksenandIhlström[12] studiedthreedigital news-
papersover a period of threeyearsand found that these
differ from their papercousinsin several respects. Fort-
anetet al. [14] identi�y computer-relatedtarget adsas a
subgenericvariation of the “netvertising” genre. A very
thoroughlystudieddigital genreis thepersonalhomepage:
Walters[39] conductedasurvey in whichsheanalysed100
students'homepages.Although shedid �nd distinct cate-
gories(professionalvs. interestpage), thesecould not be
consideredasbelongingto genres:“in practice,few home-
pagesactuallyhave a speci�c purpose.” FurutaandMar-
shall[15] regard“representationandconstructionof selfon
the Internet” asa primary communicative purpose:home-
pagesoften containpersonalinformation,a portrait of the
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author, aswell asbiographicaldetails. They concludethat
the“accessibledocumentstructureallowsauthorsto assim-
ilateconventionsquickly”, Erickson[11] supportsthisview
of homepages“being usedto constructidentity.” deSaint-
Georges[9] analyses38 students'homepageswith regard
to deictic linguistic elementsand gives a detailedde�ni-
tion of the “personalhomepage”. Roberts[32] examines
narrative clausesin 41 students'homepages,andconsiders
hyperlinksbeingnarrative clausesthat“allow theauthorto
maintaindiscoursecohesion”. Amitay [1] analyzes1000
personalhomepageswith regard to generalfeaturesof hy-
perlinksandword frequency: “it is not surprisingthat the
wordsI, my andmewould be very high in the list. How-
ever the word you is alsoplacedvery high thusindicating
a tendency to usedirect andinformal language– from me
[the author] to you [the reader].” Dillon andGushrowski
[10] collectedmore than 100 documentsfrom homepage
repositoriesand analysedtheseregarding title, e-mail ad-
dress,etc. Fromthemostandleastfrequentelements,new
pageswerecreatedandpresentedto 57subjectswhohadto
nameelementscrucial to goodhomepages:there“is a cor-
relationbetweenfeaturesselected[. . . ] andthe frequency
of featuresthatappearonexistingpages”,which is anindi-
cationthat thepersonalhomepagehasestablisheditself as
a uniquedigital genre:“personalhomepages[. . . ] seemto
haveevolvedveryquickly intoastandardform [. . . ]. Added
to this,users'preferences[. . . ] correlatepositively with the
presenceor absenceof thesekey commonelements.” [10].
CrowstonandWilliams [6] studiedtowhatextenttheaccep-
tanceof theWebresultsin theadaptationof existinggenres
or the emergenceof novel ones. 100 English documents
were randomlyselectedby meansof AltaVista's Surprise
function. The samplecontainsdocumentsfrom 12 differ-
ent countries—fromthe commercial,scienti�c, 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
contrast,the“hotlist”, “homepage”,“Webserverstatistics”
and“letter column”, were identi�ed asbeingnovel. Sec-
ond,a lot of documentsweredeepnodesof largerhypertext
networks. Third, the genresof threedocumentscould not
be namedastheir purposescould not be determined.In a
follow-up study, theauthorsextensively analysed837doc-
uments[8]. At least64 genreswere identi�ed (the total
numberis not given)which werepartly groupedinto a hi-
erarchy basedon the structureof the Art and Architecture
Thesaurus. ShepherdandWatters[35] discusscybergenres,
speci�edby <content,form, functionality>.A fuzzy taxon-
omy is proposedthat helpsin characterizingthe evolution
of certaincybergenres,e.g., whetherit is eitherextant or
novel. “News” and“mathdictionary” arediscussedandin-

tegratedinto thetaxonomyat differentevolutionarystages.
In their follow-upwork [36], theauthorsconcentrateonun-
derstandingandde�ning thefunctionalityattribute.96Web
pages,randomlychosenby random.yahoo.com , wereex-
aminedand classi�ed into homepage(40% of the docu-
ments),brochure(17%), resource(35%), catalogue(5%),
searchengine(�gures n.a.), andgame(3%). The authors
“recognizethat therearemorespeci�c categories[. . . ], for
example,the personalhomepageandthe corporatehome
page.” Thesesix abstractclassescontainsubgenericvari-
ations,describedby very abstractvalues,e.g., “informa-
tion aboutperson”, “subject-speci�c information”, “chal-
lenge to user” (content), “hierarchical”, “video”, “query
box”, “scenes”(form), “browsing”, “e-mail”, “interaction”
(functionality). ShepherdandWatters[36] areof theopin-
ion that “thereareactuallyrelatively few classesof 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. Theauthorsregardthefollowing characteristicsof a
pageascentralregardinga “classi�cation systemfor Web
pagetypes”: function,intendedaudience,contentor format,
typesof links it contains,andrelationshipto the pagesto
which it provideslinks. Theclassi�cationsystemcontains
sevenmajorcategories,eachcomprisingsubcategories:Or-
ganizational,Documentation,Text, HomePage,Multime-
dia, Tools, DatabaseEntry. Haasand Grams[19] identi-
�ed four majorgroupsof links: Navigation,Expansion,Re-
source,andMiscellaneous.Furthermore,correlationswere
identi�ed with regard to certain pagetypes and the link
typesthesedocumentscontain: “table of contents”pages
oftencontainwithin-document“navigation” links, “index”
pagesoftencontain“resource”links. Roussinov et al. [33]
emphasizeon using Web pagegenresto improve naviga-
tion. They presenta userstudy, conductedby interviewing
184 studentswhile browsing the Web. 1234 Web pages
werecollected,1076wereclassi�ed,resultingin a total of
116genres.Themostoftenstatedpurposefor searchingthe
Webwas“scholarlyresearch”(22.95%).Furthermore,� ve
genregroupswere identi�ed: Topics, Publications,Prod-
ucts,EducationalMaterial, andFAQ. Additionally, setsof
intuitively re�ned “recognitionindicators”wereassignedto
thesegroups. TomsandCampbell[38] hypothesizethat a
documentgenrecan be describedby a “parsimoniousset
of attributes.” They suggestthat a documentinstancecan
be characterisedon the levels function(semanticcontent),
form (visualappearance),andinterface(meansof access).
A studywasconductedto detectcentralfeaturesassociated
to speci�c genres,bothpaper-basedanddigital (journalar-
ticle, readinglist, memo,dictionary, minutes,coursecalen-
dar). To test for the recognitionof the form, the text was
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masked (substitutedby x, X and9). To test for function,
thelayoutwasmasked(thetext wastransformedinto a �at
sequenceof words). Theauthorsconcludethat “the visual
cues[. . . ] act in tandemwith thesemanticcontentto in�u-
encetheuserduringthecrucialsecondsof initial exposure”,
and“documentstructurecanbeusedasa meansof identi-
fying documents[. . . Those]samecuesthatmake a docu-
mentimmediatelyidenti�able in thepaperworld areread-
ily transferrableto the digital world.” Karlgren and Cut-
ting [20] presentan approachfor “text genrerecognition”
basedon descriptive statistics.Targetdocumentsare(orig-
inally non-digital) texts from the Brown corpus. Experi-
mentswere conductedby slicing pre-selecteddocuments
into partitionsby meansof genreanalysis. For this pur-
pose,a set of discriminantfunctionsusing parametersof
pre-categorizedsetswasutilized. Thesecanbeusedto clas-
sify new documentsoncetheir parametersareextracted.In
the �rst study, 500 texts weredivided into two categories
(“informative”, “imaginative”) with a total of 22 incorrect
allocations.In thesecondstudy, 500textsweredividedinto
four categories(“press”, “non-�ction”, “�ction”, “misc.”)
with a totalof 134errors.Kessleretal. [21] presentanother
approach,likewise using 499 texts of the Brown corpus.
Theauthorswork with featureswhichareassignedto setsof
extractableparameters(genericcues). By meansof logis-
tic regressionmethods,predictorfunctionsandneuralnets
weredeveloped.Theresultsarevery promisingwith about
90%precisionfor thereportageand�ction genre,whereas
editorialandlegal textsarehardto categorize.Roussinov et
al. [33] describethe only approachto automaticgenrede-
tection in the Web context we currentlyknow of, but this
approachhasnot yet beenimplemented.Their objective is
to identify � ve to six “major groupsof Webgenre”.

3 Automatic Web Genre Identi�cation

3.1 WebGenreTypesand WebGenreModules

CrowstonandWilliams [6] illustratetheirthesisthatgen-
res form a hierarchy: the social sciencepaper belongsto
the research papergenre,which is a typeof paper. Other
types within research paper combine identical features,
e.g., nameof author(s),title, and bibliography, whereas
other featuresare variations,e.g., expectedsectionhead-
ings. TomsandCampbell[38] notethata “conceptof tax-
onomic families of documentsbasedon documentstruc-
ture” exists. Certainmasked paragraphstructuresin their
studywereidenti�ed asa seriesof bibliographiccitations,
whereasotherparticipantsdirectlyidenti�ed thewholedoc-
umentasan instanceof a readinglist thatcontainsa bibli-
ography. The differencebetweenthesetwo notionsis that
CrowstonandWilliams [6] assumean IS-A relationshipbe-

tweendifferentgenrelevels (social sciencepaper IS-A re-
search paper IS-A paper), whereastheexamplein [38] im-
plies a partitive CONTAINS taxonomy. The complex issue
of multiplegenrehierarchiesis closelyrelatedto theques-
tion of whetherWebpagesarediscretemonolithicentities,
or whetherthey consistof modular“building blocks” [19].

XML Schema
De�nition

de�nes Default
assignment:

WebGenreType <content,form, function>

mayact like is comprisedof mayact like
maymodify

Speci�c
assignments:

Compulsory Classesof <content,form, function>

Genre Optional
Modules GenreModules

Figure 1. Web genre types and modules

In severalof thestudiescitedin sect.2, theauthorsnoted
that assigninga digital genreto a speci�c documentwas
often very dif�cult, dueto its diverseconstituentelements
[19]. Thus,the assumptionthat all HTML documentsare
monolithicentitieswith regardto thenotionof genreare,in
ouropinion,ungrounded.Building onthework of Haasand
Grams,we assumethat primitive, generalized Web genre
typesexist which constitutethe basicframework of a cer-
tain Web genreat its mostabstractlevel. This framework
comprisesoneor morecompulsorygenre modules. Addi-
tionally, it canbeextendedby variousothermoduleswhose
concreteoccurrencein the Web genre instance(i. e., in a
documentthat belongsto this Web genre),marked by the
framework is optional.

Thestatusof a genremodulecanvary on several levels:
�rst, it canbe obligatoryor optionalwith regard to the re-
spective Web genretype. Second,it canbe centralto the
function of a document(e.g., the author's nameon a per-
sonalhomepage),it can be a navigational element,or of
negligible importance(e.g., the last modi�ed date). Thus,
weproposethatthetriple of <content,form, function>can,
andshould,be assignedto generalizedclassesof optional
genre modulestoo, in order to lay the foundationfor the
overall, i. e., document-wide,assignmentof thesefeatures
which we can compute,basedon the attribute-valuesof
the involved instancesof optionalgenremodules.2 Using
this approach,we canmodify the default <content,form,
function> assignmentof the underlying Web genretype
to allow for variations. Third, certaingenremodulescan
act asgeneralizedframeworks themselves,e.g., the list of
publications, which exists asa compulsorymodulein the
WebgenretypeAcademic'sPersonalHomepage(cf. �g. 1).

2This is basedon Frege's Principle of Compositionality: a complex
expression's meaningis a functionof themeaningof its constituentparts.
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An instanceof this modulecaneitheroccurdirectly in the
physical documentthat consitutesthe academic's personal
homepage,or it exists asan HTML documenton its own,
linked from the personalhomepage. Thus, the issueof
cross-documentlinking is a centralonewithin our concept
of genretypesandgenremodules.

3.2 A Corpusof AcademicWebPages

As previousapproacheshave shown (cf. sect.2), multi-
ple Web genresdo exist. The numberof identi�ed genres
so far, is impressive, but, in our opinion, the Internet-wide
randomsample-generationperformedin all-encompassing
approaches(including academic,commercialandgovern-
mentalpagesetc.)with virtually norestrictionswhatsoever,
inherentlyleadsto resultswhich aretoo broad,andrather
vague.Consequently, suggestedrecognitionindicatorsare
too shallow to be implementable.Therefore,we proposea
signi�cantly restrictedapproachto samplingandanalyzing
databy meansof focusingon onecertainthematicdomain:
academicWeb servers. Theseare a favorite researchob-
ject in AI studies[5, 25], dueto their extremestructuring
in termsof contentandlinking: universitiesconsistof ad-
ministrative units anddepartmentsor faculties,which are
divided into institutesresp.researchunits, where,in turn,
differentprofessors,researchfellows,studentassistantsand
administrative staff, work. Thematictopics focus on re-
search,education,andadministration.Almosteveryuniver-
sity possessesthis structure,which is re�ected in thestruc-
turingof academicWebserversandwhichleadsto acertain
ubiquitiousWebgenresystem[3] in academia.We explore
this thesisin the domainof GermanacademicWeb pages
for whichwearecurrentlybuilding upacorpus.3

The initial stepwas to setup a database-driven system
for automaticdatacollection. At �rst, we shuf�ed a list of
the centralentry points of all Germanuniversitiesto cre-
ate a randomsequence.Then, we startedcollecting data
with the help of OpenSourcesoftware [31] and custom
tools: a highly con�gurable spiderprogramis given one
single startingpoint (e.g., http://www.uni- giessen.
de), wherebyseveral restrictionsapply: only textual doc-
umentsof a small set of MIME types(most importantly,
text/html ) and a size of lessthan 500 kb are to be in-
corporatedinto the corpus.For all the other�les (images,
audio/videodataetc.),only the HTTP responseheaderin-
formation is storedin the MySQL-databasefor statistical
reasons. A further requirementis that exclusively docu-
mentswrittenin Germanarecollected.For thispurpose,we
have implementeda languageidenti�cation [26] tool thatis
ableto distinguishbetweendocumentswritten in German

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

resp.Unknownwith aprecisionof about97%.Furthertech-
nicaldetailsarediscussedin [29]. At thetimeof writing, the
corpuscontainsdatafrom 28 differentGermanuniversities
with atotalof 4204uniqueHTTPserver/portcombinations,
5415131recordsand1300510locally storedHTML doc-
uments.Weexpectthe�nal versionof thecorpusto contain
about3000000documents,from some50differentuniver-
sities In order to enableintuitive anddistributed methods
of access,automaticsamplegeneration,andfeatureanno-
tation,a Web-basedcorpus-frontendis beingdevelopedin
PHP. Theusercannavigateby meansof severalmodes:one
may randomlypick a documentfrom the currentserver or
the full corpus,one can selecta university, requesta list
of its servers,selectone,andthenretrieve documentlists.
Anotheroption is to searchfor substringscontainedin the
server nameor in thepath-componentof URLs. Then,the
usercantriggersoftwaremodulesto analyzeadocument.

As we have to manuallyperformextensive analyseson
an empiricalbasis,we implementeda methodof generat-
ing andsaving randomsamplesof arbitrarysize,applying
severalrestrictions(lengthof URL, sub-stringsin URL and
server name,directory-depthetc.). A samplecan be an-
alyzedinside the frontendwith the help of HTML forms,
resultscanbe storedin the databasefor further examina-
tion. An initial sampleof 200documentshasbeenanalyzed
in order to formulatean initial web genretaxonomy(see
sect.3.6). Moreover, two largersampleswill beexamined
semi-automatically:The�rst onewill contain1000`lower
level' documents,thesecondonewill comprisethe `upper
level' entry points of all the universitiescontainedin the
corpus,aswell as the documentsdirectly accessiblefrom
these.Thus,we cancharacterizethe academicWeb genre
systemin acombinedtop-down-bottom-up-manner.

3.3 The “ Academic's PersonalHomepage”

Four documentsof theWebgenreAcademic's Personal
Homepage(cf. thescreenshots4 depictedin �g. 5 to 8) com-
prise the samplewe use to illustrate our goals. We de-
�ned requirementsfor a documentto be included in the
sampleand collectedthesefrom the corpusby meansof
the frontend(seesect.3.2): (a) we wantedto includefour
Academics'Personal Homepages by intuitively assessing
whethera documentbelongsto this genreor not, (b) the
documentsshouldbeavailablein bothGermanandEnglish,
(c) not useframesets,(d) the respective academicsshould
work in differentareasand(e) in differentcities.5

4Thesehave beentaken usingCommunicator4.73 on NT 4.0 with a
tool thatis capableof auto-scrollinglongwindows. To decreasetheheight
of �g. 8, we removedsmallamountsof super�uouswhitespace.

5We did not look for documentsassimilar aspossible,ratherwe used
the�rst four documentswe foundby iteratively exploring thecorpus.
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Thefour sample-documentsful�l multiple functions: all
the authorswould �rst like to introduce themselves by
noting their name,accompaniedby a portrait photograph,
andto establishan individual scienti�c pro�le by specify-
ing professionalachievementsandscienti�c aswell asad-
ministrative activities, by listing their publications6, C.V.,
researchprojects, a list of talks and presentations,and
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 AndreasNeumann's homepage,we
�nd course-descriptions,assignments,solutions,slidesetc.,
which meansthat oneof the functionsof his homepageis
to distributecourse-relatedmaterial to students.7 His page
works asa digital replacementfor materialson specialre-
serve, which, for the author, are fasterto createand eas-
ier to maintain,andfor the student,easierto access.The
other threedocumentsonly list titles of courses,lectures
anddates,sometimesdescriptions.An additionalpurpose
of thedocumentsis to make contactinformationavailable
to students,guests,or visitors:all thedocumentspresentan
e-mailaddress,of�ce phoneandfax number(accompanied
in two documentsby thesecretaries'phonenumbers),and
postaladdress.S. BaumgärtnerandA. Neumannprovide
their room numbers.Furthermore,Neumannofferssource
codefor computerprogramsthathedevelopedin aresearch
project(cf. [31]).

Fig. 2 speci�es the framework which resultedfrom the
analysisof thesample.Especiallyregardingtheautomatic
extractionof Webgenremodules,it shouldbenoted,thata
specialform featureis observablein eachof the four doc-
uments:the spatialseperationof individual genremodule
instancesby meansof horizontalrules (realizedby either
usingthe<HR>tagor inline imagesactingasvisualreplace-
ments). If applicable,the list presentedin �g. 2 hasbeen
generalizedwith regard to the top-down sequenceaswell
asto theembeddednatureof somegenremodules(with ex-
ceptions,seePostaladdress, sothelist canstill bepresented
in its entirety).Namesof genremodulesarenotedin italics,
their statusin SMALL CAPS. Someof thesevalueshavenot
simply beendeterminedbasedon thesample,but ratheron
our intuition of which genremodulesthis Web genretype
usuallycontains.Of course,severaladditionalgenremod-
ulesof optionalstatuscanexist in concreteinstances,e.g.,
a searchbox, or sectionsaboutsomeone's family, friends,

6In all four pages,thesewereavailableon seperatedocuments.Pub-
licationscanbedownloadedin abstract,draft or �nal form, thusenabling
instantaccess,aswell aspromptingthereadersto give feedback.

7Makingcoursenotesandadditionalmaterialavailableonlinecanserve
auxiliarypurposes,e.g.,advertising(by presentingtheown research)or to
offer thematerialto theoutsideworld, sothatotherscanbothpeer-review
a lecturescriptor incorporateit into coursenotes.

• Af�liation (COMPULSORY; logo graphicsof resp. university, depart-
ment/institute;maybeaccompanied/substitutedby plaintext carryingthe
sameinformation;canalternatively appearat thebottomof adocument)

• Alternativeversionof documentin a differentlanugage,here: English;
maybeaccompaniedby �ag (OPTIONAL)

• Homepageowner's name(COMPULSORY), maybeaccompaniedby title
(e.g., “Dr.”) andphrase(e.g., “Homepageof FirstnameLastname”)

• Portrait photoof author, spatiallycloseto his/hername(thusbuilding a
moduleof its own), usuallyin upperthird of document(OPTIONAL)

• Contactinformation(COMPULSORY)
– Postal address (OPTIONAL; author's name, institute, university,

street,postbox,zip code,city, country)
– Phonenumber(OPTIONAL)
– Secretary's phonenumber(OPTIONAL)
– Fax number(OPTIONAL)
– Electronicmail address(COMPULSORY)
– Roomnumber(OPTIONAL)
– Of�ce hour (OPTIONAL)

• C.V. or generalbiographicalinformation(COMPULSORY)
• Informationabouteducationalcourses(COMPULSORY)
• Research interestsand/orProjects(COMPULSORY)
• List of publications(COMPULSORY)
• List of talksor presentations(OPTIONAL)
• Relatedlinks (OPTIONAL)

– Link to university'shomepage (COMPULSORY)
– Link to owndepartment(COMPULSORY)
– Link to owninstitute/research group(COMPULSORY)

• Lastupdateinformation(OPTIONAL)

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

hobbiesetc. Furthermore,genericmoduleswhich apply to
everyWebgenredocumentinstance(andthatcanbeinher-
ited into therepresentationof this veryhierarchy, theXML
Schemade�nition, seesect.3.5)arenot presentedin �g. 2,
e.g., metadata(the URLs of all involved documents,the
HTTPheaderetc.),andunclassi�able(reservedfor sections
thatcannotbeextractedautomatically).

Adapting de Saint-Georges's [9] de�nition of the per-
sonalhomepage, we can,basedon theanalysis,de�ne the
Web genreAcademic's PersonalHomepage: presentation
of theselfin digital, hypertextual form,authoredby onein-
dividual workingat a university or similar institution,and
which (i) emphasizesthis person (by a nameand possi-
bly a picture) and clearly stateshis/her af�liation to the
university (including hyperlinks);and (ii) a person's cur-
rent (and possiblypast) research activities; and (iii) pro-
fessionalexperience(by meansof listing pastand current
educationalcourses,a C.V., anda list of publications);and
(iv) displaysa person's research interests(in the body of
the text and/or througha list of hyperlinksto other sites);
and(v) presentscontactinformation(e.g., phone-andfax-
numbers, postal-and e-mail-addresses).Purposesof this
Webgenre include: (i) establishingan individual scienti�c
pro�le; (ii) distributing course-relatedmaterial; (iii) mak-
ing publications,currentresearch activitiesandcontactin-
formationeasilyavailable.
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Whenwecomparethisde�nition with others,two issues
becomeclear: �rst, thenotionof “personalhomepage”,or
“homepage”,hasbeenusedmuchtoovaguelyin therelated
literatureup to now. With this term, somerefer to specif-
ically de�ned individual's pages[9], othersrefer to a vast
groupof digital genres.Roussinov etal. [8] de�ne thiscon-
ceptas “personalor organizationalinformationplus links
to otherpagesre�ecting the subject's intereststhat arein-
tendedto introducethepersonor organizationto theworld
andto facilitatefurthercontact.” Thus,we needmorepre-
cisede�nitions of thedifferentWebgenresreportedasbe-
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 moreappropriatealternative). Second,
the Academic's Personal Homepage hasestablisheditself
asa uniqueandnovel Webgenrethat is onespeci�c genre
of thegeneralhierarchy of personalhomepages.

3.4 Extracting Content fr om WebGenre Instances

The overall goal is not only the identi�cation of Web
genres,but also the extraction of the contentcontainedin
genremodulesand its integration into a structuredXML
document(ExtensibleMarkupLanguage,[4]), which itself
is basedon the abstractform de�ned by the involved Web
genretype's XML Schemade�nition. The XML standard
de�nesa formalmeta-language.Its purposeis to enablethe
de�nition of specializedmarkuplanguages.

Fig. 3 shows an examplerepresentationby makingthe
informationimplicitly containedin �g. 5, explicit. Several
issuesareof interest: �rst, this manuallygeneratedexam-
ple only containsthe information of the original HTML
documentthat we think can be extracted automatically.
That is why, e.g., threelist items have beenput into the
<unclassifiable> Webgenremodule,aswethink these
threeitemswill poseseriousproblemsfor Webgenre-driven
methodsof information extraction. Second,the XML-
representationhas beensimpli�ed to keep it concise: A
large volumeof detailedinformationwascut out (“ ... ”,
lines 6, 33, etc.),e.g., ID -attributeswhich uniquelyspeci-
�y informationalobjects,the contentof the <phone> and
<fax> tags were further divided into <areacode> and
<phonenumber> , andthe<metadata> sectioncontained
more information. Third, lines 31–43(“Teaching”) illus-
tratea centralpoint of our approach:thebreakingof phys-
ical documentboundaries.Theselinescontaindetailedin-
formation regarding Neumann's educationalcourses. On
his homepage,only a hyperlinkexists,leadingto thedocu-
mentcontainingthelists of coursesandadditionalmaterial
(cf. sect.3.3). An automatedsystemrequiresknowledge
of content,form, and structureof a Web genretype like
the Academic's PersonalHomepage, 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.../PSI/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 </entry>[...]
51 </listofpublications>
52 <unclassifiable>
53 <list>
54 <item url=".../~neumann/Fxp/">fxp - the functional XML parser</item>
55 <item url=".../~neumann/Fxgrep/">fxgrep - the functional ...</item>
56 <item url=".../~seidl">My boss</item>
57 </list>
58 </unclassifiable>
59 </homepage>

Figure 3. XML­representation of �gure 5

impliesknowledgeaboutthetypical hypertextual structure,
too. Consequently, optional and compulsoryWeb genre
modulesneednot exist as data in the homepage's phys-
ical �le. It would be legitimate for them to occur only
virtually as hyperlinks to pagesthat needto ful�l a set
of constraints(e.g., they have to physically exist in the
document-spaceeditableby the author: .../~neumann/
! .../~neumann/Papers/ ). Thus, we needto further
specify which compulsorygenremodulesmust occur on
thepersonalhomepageitself. In thecaseof theWebgenre
typeAcademic's PersonalHomepage, this is only thename
of the individual. The other compulsorygenremodules
(contactinformation,list of publications,informationabout
courses,etc.) canbemadeavailableby meansof indepen-
dentdocuments,linkedto from thehomepage.

3.5 XML Schemafor WebGenreModelling

Detailed Web genre analysesenableus to formulate
XML Schema[13] de�nitions for Webgenretypes,which
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make the generalizedinformation about compulsoryand
optionalgenremodules,theirstructuring,datatypesetc.,ex-
plicit.8 The purposeof sucha bankof XML Schemadef-
initions (see�g. 1) is to provide a document-grammar-like
formal de�nition andframework for theoverall structuring
of generalizedWebgenretypesandparticipatingmodules.
Furthermore,we can improve thesesetsof XML Schema
de�nitions in several aspects. First, we can de�ne gen-
eral elementtypesat a very high level in our hierarchy of
Schemade�nitions, so that we can reusecertainmodule
or datatypede�nitions in more specializedde�nitions by
meansof inheritance. Second,we can enrich the de�ni-
tionsof thebasicWebgenretypes,aswell asthecompul-
sory and optional modulesthat can occur in certainWeb
genres'instances,with informationabout<content,form,
function>: a “search-box”modulecan be de�ned as be-
ing optionalfor theWebgenreAcademic'sPersonalHome-
page. Thedefaultassignmentregardingthevaluesof <con-
tent, form, function> of this Web genreshould roughly
resemblethe Web genrede�nition presentedin sect.3.3.
If an optionalgenremoduleof the type “searchbox” ex-
istedon A. Neumann's homepage,we could computethe
level of interactivity: we take the default assignmentof
thegeneralizedWebgenretype,extractthe<content,form,
function> assignmentsof all participatingoptional genre
modulesandallocatethe speci�c assignmentfor this doc-
ument. As a “searchbox” exists on this page,andas the
genremoduletype “searchbox” is (amongothers)de�ned
as,e.g., function.interactivity="high" , thiswould
improve the assignmentfor the whole documentas far as
this featureis concerned.

3.6 RecognitionFeatures– WebGenreHierar chy

Automaticgenreidenti�cation is possible,asshown in
[20] and [21]. Extractingsigni�cant featuresand basing
genrecomputationon theconcretevaluesof thesefeatures
shouldbe feasiblein the Web domain,too. The following
sectionintroducesseveralsetsof featuresasthe�rst prereq-
uisitefor ourAWGI-system.The�nal sectionillustratesthe
secondrequirement:acomprehensiveWebgenrehierarchy.

Documentsavailableon theWebare,dueto thecharac-
teristicsof HTML, a lot `richer' thantheplain texts of the
Brown Corpus[20, 21]. This is why large partsof AWGI
canbe carriedout by not examiningthe actualtext at all.
Therefore,we proposean approachthat is predominantly
foundedon the feature-basedanalysisof theHTML struc-
tureof a document(or groupof documents).Dueto space
restrictions,we only list the particular feature-categories
andmostof thefeaturesresp.shortdescriptions:

8Duetospacerestrictions,wearenotabletopresenttheextensiveXML
Schemade�nition for theAcademic's PersonalHomepage in thispaper.

• Metadata– URL of a document,HTTP header, size, title, contentof
<meta> tags,referenceto theutilizedHTML-DTD

• HTML Structure– Overall structureof theHTML element-tree
– Hyperlinksin Document/DocumentGroup – Link number, internal

vs.external,hypertext structure,target's�le-type, target'sWebgenre,
anchor, link function,link position

– Inline Graphics– Dimensionsof aninline image,�le- anddirectory-
names,content,alternative text, format,overall numberof graphics

– InteractiveElements– HTML forms,JavaScript,Plug-Ins,Applets
• Document-SpanningFeatures– Recurrenceof genremodules,position

of documentin termsof thehypertext structureof documentgroup
• Linguistic and Structural Cues– Certainlinguistic expressionsat Web

genre-speci�cpositions
• Language Issues– Spoken[30] vs.writtennatureof language,spelling

Themethodsof applicationof thesefeatureswithin a con-
creteimplementationof an AWGI-systemdependheavily
upontheresultsof thefutureempiricalanalyses.However,
it is safe to assumethat our two main goals—automatic
Webgenreidenti�cation andinformationextraction—will,
in turn,requiretwo mainsoftwarecomponents.Extrapolat-
ing thepromisingclassi�cationresultsreportedin [20] and
[21], we will mostprobablyconcentrateour efforts on the
informationextraction task. Up to now, therehasbeena
lot of researchuponwhich we canbuild within the�eld of
InformationExtractionwith regardto theWeb;mostimpor-
tantly, on differentapproachesto the manualor automatic
constructionof Wrappers[22, 16, 34, 2, 28, 23]. Wrap-
persarehighly specialisedsoftwaremodulesthat areable
to parseHTML documentsbelongingto a tightly de�ned
thematicdomain(e.g., car- or real-estate-advertisements)
in order to extract their information. The Web genreno-
tion couldbeoptimally usedto generalizetheseup to now
extremelyrestrictedwrapper-basedapproaches.

As wehaveshown in sect.3.1,ahierarchy of Webgenres
shouldat leastre�ect the CONTAINS andthe IS-A aspects
of Web genretypesand modules. Fig. 4 shows a small
excerpt of our comprehensive hierarchy into which these
are incorporated(solid lines indicatecompulsory, dashed
lines indicateoptionalWeb genremodules,dashedarrows
identify mandatoryhyperlinks,arcsmarkthe IS-A relation-
ship). Hierarchiesof this kind arethebasicfoundationfor
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 that thestaff listing contains(amongothers)lists of per-
sonalhomepagesthat may belongto academics,adminis-
trative staff, or studentassistants.At this position in the
hierarchy, two characeristicscoincide:(i), theStaff Listing
Webgenremayoptionallycontaina list of personalhome-
pagesWeb genremodulewhich itself may containoneor
morelistsof hyperlinks9 to instancesof thethreeaforemen-
tioned Web genretypes. (ii), thereexists an abstractIS-
A relationshipbetweentheWebgenretypesStudentAssis-

9Thesearemandatoryhyperlinks(dashedarrows), i. e.,thecontentref-
erencedby thelinks mustnot becontainedin thesourcedocument.
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EntryPoint
of Institute/

ResearchUnit

Research List of Course Contact Staff Location Conference
Project Publications Listing Information Listing

Project Project Members (Listsof) Lists of E-Mail- Program
Description TimeFrame Personal Addresses,Phone- Overview

Homepages Fax-,andRoom-
Numbers,etc.

StudentAssistant's Administrative Academic'sPer-
PersonalHomepage Staff 'sPersonal sonalHomepage

Homepage

Term Friends Class Course C.V. List of Talks
Papers Schedule Listing Publications

BasicCourse Abstract Full Digital Draft
Information only Copy only

Reading Assignments Solutionsto Course HTML Postscript PDF
List Assignments Description

Figure 4. Excerpt of our Web genre hierar chy.

tant's PersonalHomepage, AdministrativeStaff 's Personal
Homepage, Academic's PersonalHomepage andtheupper
level, more genericWeb genretype Personal Homepage.
Furthermore,�g. 4 illustratesourapproachtowardsinherit-
ing generalWeb genremodules:usingXML Schemadef-
initions, we can separatelyde�ne genremodulessuchas
List of Publicationsor C.V. and can referencethe de�ni-
tion of thesespeci�c modulesin the formal de�nition of a
Webgenretypesuchas,e.g., StudentAssistant's Personal
Homepage, which containsthe above-mentionedmodules
asoptionalconstituents,aswell asotheroptionalmodules
thatonly applyto thisWebgenretype(amongothers,Term
Papers, List of Friends, ClassSchedule). Additionally, the
aforementionedoptionalWeb genremodulesaregoodex-
amplesin orderto illustrateour approachof modifying the
default <content,form, function> assignmentof the Web
genretypeStudentAssistant'sPersonalHomepage: wecan
imaginetwo instances,onecontainingaC.V., a list of term

papersandaclassschedule,theotherprimarily containinga
list of hyperlinksto friends,anda photogallery. By means
of modifyingthedefaultassignmentof thegenretypeby the
concreteinstantiationsof Web genremodules,we cande-
ducethat theformerpageis ratherformal/of�cial, whereas
thelatteris of amoreinformal/privatenature.

The aforementionedanalysisof a randomsamplecon-
taining 200 documentsresultedin an initial versionof an
academicWebgenrehierarchy. Thefollowing excerptonly
shows the major thematicWeb genregroups,along with
themostfrequentlyfoundWebgenres.84 Webgenresand
groupswerefound altogether, 11 documentscould not be
allocatedfor technical reasons,4 Web genrescould not
be reasonablyincorporatedinto the Web genrehierarchy
(AssociationChronicle,Clauseof Legislative Regulation,
SportsRankingList, Travelogue). The numberof docu-
mentsin the Web genregroup resp.Web genrearegiven
in brackets.As we excludeduniversities'mainentrypoints
andupperlevel documentsin thesamplegeneration,these
are inherentlynot included. Moreover, due to spatial re-
strictions,we cannotprovide the full graphwith all inter-
connections,but emulatetheseby indentingthe respective
Webgenregroupbasedonthenumberof Webgenresfound
andtheir allocationsinto uppergroups.
• AdministrativeInformation(14)

– StudyRegulations(2)
– Course-relatedInformation(2)

* BasicCourseInformation(9)

* CourseDescription(7)

* Assignments(5)

* CourseListing (2)

* Course-relatedMaterial(2)

* Solutionsto Assignments(1)
– InformationaboutaScholarship(1)
– Vacancy Advertisement(1)

• InformationabouttheUniversity (5)
– Location/Directions/FloorPlan(3)
– Descriptionof anInformationalService(1)

• Institute/Research Unit (15)
– Entry Point(4)

* Conference(5)
´ Descriptionof aWorking Group(2)
´ ProgramOverview (1)
´ RegistrationForm(1)

– Staff Listing (4)

* PersonalHomepage (14)
´ Academic's PersonalHomepage(4)
´ StudentAssistant'sPersonalHomepage(3)
´ Virtual BusinessCardof Staff Member(1)

– Descriptionof Main ResearchFocus(3)

* Bibliography/Listof Publications(9)
´ AuthorBibliography (3)
´ List of InstitutionPublications(3)
´ ThematicallycategorisedBibliography (2)

* Research Project(9)
´ ProjectDescription(7)
´ ProjectTime Frame(1)

– ShortDescriptionof Institute/ResearchUnit (1)
– OrganizationalPlan(1)
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4 Futur e Research

The next steptowardsdevelopinga Webgenreidenti�-
cationsystemwill comprisean extensive empiricalanaly-
sisof about2000documents.Thereafter, we will concep-
tualize a set of Web genretype generalizationsby means
of XML Schemade�nitions. The lastphaseof our project
will be the implementationof a robust multi-agentAWGI
systemfor the academicdomain. As the methodsto be
utilized dependsigni�cantly on the resultsof the empir-
ical studies,we cannotprovide any speci�c information
yet. We estimatethesemethodsto be a combinationof
both symbolic—utilizing the featureslisted in sect.3.6—
andmachinelearning-methods,usingthe2000+manually
categorizeddocumentsas training data for the classi�ca-
tion algorithm. At a later stage,we will equipthe system
with capabilitiesfor extractinginformationfrom Webgenre
modulesin order to instantiateXML documentsthat will
conformto theabove-mentionedXML Schemade�nitions
andwill containstructuredinformation that wasonly im-
plicitly includedin theoriginal,unstructuredWebpages.
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A Screenshotsof the Sample-Documents

Figure 5. Homepage of A. Neumann, CS
Dept., Trier Univ. (http://www.informatik.uni-

trier.de/˜neumann/ )

Figure 6. Homepage of A. Jeltsch, Institute
of Biochemistry, GiessenUniv. (http://www.uni-

giessen.de/˜gf1020/ )

Figure 7. Homepageof S. Baumgärtner, Economic
Dept., Heidelberg Univ. (http://www.rzuser.uni-

heidelberg.de/˜mw3/baumgaertner/ homed.h tml )

Figure 8. Homepage of K. Harbusch, Insti-
tute of ComputationalVisualistics,Koblenz-Landau
Univ. (http://www.uni-koblenz.de/˜harbusc h/ )
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