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A Scheme of XML Data Extraction from Web Pages
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Information extraction has been gaining increasing attention as a mean to
extract (structured) record data out of (unstructured) documents such as Web
pages. However, existing techniques are basically aiming at extracting simple
records, such as binary relationship like “(company, location),” and extraction
of complex records has not been deeply researched. For this reason, in this
paper, we discuss an information extraction scheme that allows us to extract
complex records like XML by combining conventional information extraction
schemes and databases. Given a set of seed records mostly in the form of XML
data, we firstly infer the schema information from XML data if it is not pro-
vided. Then, we transform the XML data to relational table by applying an
existing technique. The obtained relational tables are decomposed into a set of
binary relations, and they are forwarded to the record extraction system. We
reconstruct XML data from the results obtained from the record the extrac-
tion system. We perform preliminary experiment to show the feasibility of the
scheme, and discuss future research issues.
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<CompanyInformation>
<Company>
<CompanyName>Apple</CompanyName>
<CEO0>Steve Jobs</CE0>
<Products>
<Name>MacBook</Name>
<Name>MacBook Pro</Name>
</Products>
</Company>
<Company>
<CompanyName>Microsoft</CompanyName>
<CE0>Steve Ballmer</CE0>

</Company>
</CompanyInformation>

01 0XMLOOOOOO
Fig.1 An example of seed XML data.

<!ELEMENT CompanyInformation (Companyx*)>
<!ELEMENT Compay (CompanyName, CEQ?, Products?)>
<!ELEMENT CompanyName (#PCDATA)>

<!ELEMENT CEO (#PCDATA)>

<!ELEMENT Products (Namex)>

<!ELEMENT Name (#PCDATA)>

02 O XMLO DTDO
Fig.2 DTD for the seed XML data.
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Fig.3 Schema graph.
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Table: Company Table: Products

CompanyName CEO CompanyName Name
MacBook

MacBook Pro

Apple Steve Jobs Apple

Microsoft Steve Ballmer Apple

04 0D XMLOOOOOOOOOODOODOOOOO
Fig.4 Relations obtained from seed XML data.
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<CompanyList>
<Company>
<ComName>Microsoft</ComName>
<CED>
<CEOName>Steve Ballmer</CEOName>
</CED>
<Location>Redmond</Location>
</Company> <Company>
<Company> <ComN Apple</ComName>
<ComName>Yahoo</ComName> <CED>
<CEO0> <CEOName>Steve Jobs</CEOName>
<CEOName>Jerry Yang</CEOName> </CE0>
</CE0> <Location>Curpotino</Location>
<Location>Sunnyvale</Location> </Company>
</Company> <Company>
<Company> <ComName>Google</ComName>
<ComName>IBM</ComName> <CEO>
<CE0> <CEOName>Eric Schmidt</CEOName>
<CEOName>Samuel Palmisano</CEOName> </CE0>
</CE0> <Location>Mountain View</Location>
<Location>Armonk</Location> </Company>
</Company> </CompanyList>

05 0D000000O00 XMLOOOD

01 0000000000000 000 (ComName, CEO)0 00O (ComName, Location)00
Table 1 # of patterns and records extracted (Left: (ComName, CEO), Right: (ComName,
Location)O
ooooooo goooo ooooo

goooooo ooooo goooo

1 9 23 1 7 21
2 32 156 2 27 162
3 89 405 3 68 245
4 106 414 4 75 258
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(A)
<Company>
<ComName>Microsoft</ComName> ©)
<CEO0>
<CEOName>Steve Ballmer</CEOName>
<CEOName>Bill Gates</CEOName>
</CED>
<Location>Redmond</Location>
</Company>

<Company>

<ComName>Sony</ComName>

<CED>

<CEOName>Howard Stringer</CEOName>

</CE0>

<Location>Moutain View</Location>
</Company>
(B)

<Company>
<ComName>Yahoo</ComName>
<CEO0>
<CEOName>Jerry Yang</CEOName>
<CEOName>Carol Bartz</CEOName>
</CE0>
<Location>Sunnyvale</Location>
</Company>

(&)

<Company>
<ComName>Sony Ericsson</ComName>
<CED>

<CEOName>Komiyama</CEOName>

</CE0>
<Location>London</Location>

</Company>

06 D0O0D0O0ODOODOOOO XMLOOOD
Fig.6 A part of XML data generated by the proposed scheme.
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