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1. The Semantic Web and Web Mining
*+  Web Mining

 Semantic Web
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Limitations of Web Mining ...

B
What is Web Mining?

Goals:

*the improvement of site
design and site structure,

+the generation of dynamic
recommendations,

*and improving marketing.

Web Mining Areas
*  Web content mining

Web structure mining

*  Web usage mining

AIFBO
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Structure/Content Mining

+ Search and navigation by
structure

» Content included in structure

+ Content only understandable for
humans

* Huge amount of data available

Usage Mining

+» Usage tracking by technical
access logs (url‘s)

* mapping of url‘s to general
concepts is difficult and expensive

e events and url'sare ntom

AIFBO
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What is the Semantic Web?

AIFBQ

* As said before, The current WWW is a great success with respect to
+ the amount of available information
+ the number of users

* However, one problem of the current WWW is that the information may
only be interpreted by humans.

* The Semantic Web tries to overcome this problem by using machine-
processable metadata and ontologies.

* Goals include:
— more effective retrieval of Web information
— knowledge-based inference
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IThe'Semantic Web and Web Mining
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What are the benefits of bringing the
Semantic Web and Web Mining together?

]
/N

* The results of Web Mining can be improved

by exploiting the new semantical structures Web Semantic
in the Web. e
Mining Web
+ Web Mining can help to build the Semantic \ /
Web.
Semantic

Web
Mining
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2. Extracting Semantics from the Web
. Ontology Learning

. Instance Learning
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Extracting Semantics from the Web

AIFBQ

* Web Mining can help
+ to learn structures for knowledge organization (e.g. ontologies)

« and to populate them. Y
’ Ontology Learning

’ Instance Learning ‘

» The approaches are semi-automatic:

» A lot of tacit background knowledge, experiences, social conventions, etc
is involved in the modelling process.

* In order to obtain high quality results, a human has to be in the loop.

« If this were not the case, the Semantic Web would be superfluous!
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Instance Learning from the Web
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FORALL X, Y
Y: Hotel[cooperatesWith ->> X] <-
X:ProjectHotel[cooperatesWith ->> Y].

Ontology _>

cooperatesWith

.

Knowledge base

< Bokmaks 4 Locaion [t/ v sl de 155 e =] € Whats Reined

lﬂ E'ellm.vslmtel an der Osiseg L
Strale K

v

Hotel: Wellnesshotel
GolfCourse: Seaview

/ belongsTo(Seaview,

/ Wellnesshotel)

Information Extraction,

[
Il

eg. [Craven et al, Al Journal 2000]
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is-a
hierarchy

Association Rule
Mining

Derived concept pairs
(wellness hotel, area)
(hotel, area)
(accomodation, area)

Generalized Conceptual Relation < J

hasLocation(accomodation,area)

[Mé&dche, Staab: ECAI 2000] stide 10
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3. Mining the Semantic Web
. Structure/Content Mining

. Usage Mining
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Semantic Web Structure/Content Mining
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Ontology _>

FORALL X, Y
Y: Hotel[cooperatesWith ->> X] <-

X:ProjectHotel[cooperatesWith ->> Y].

| \

!

Knowledge base ILP Bgsgd
Association

Hotel: Wellnesshotel | Rule Mining,

GolfCourse: Seaview €g. [pehaspe,
Toivonen,

belongsTo(Seaview,
Wellnesshotel)

J. DMKD 1998]

Hotel(x), GolfCourse(y), belongsTo(y,x) — hasStars(x,5)

support = 0.4 %  confidence = 89 %
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4. Project SemlPort
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Semantic Web Usage Mining
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Basic idea: associate each requested page with one or more ontological entities,
to better understand the process of navigation

From logfile analysis ... -
Use the gained knowledge to

p3ee24304.dip.t-dialin.net - - [19/Mar/ . ynderstand search strategies
"GET /search.html?l=ostsee%20strarg 1759

p3ee24304.dip.t-dialin.net - - [19/Mar/ . improve navigation design
"GET /search.html?l=ostsee%20strary o" 200 8450
p3ee24304.dip.t-dialin.net - - [19/Mar/ . persona"zation
"GET /mlesen.html?Item=3456&syn=02

... to semantic logfile analysis:

Refine Choose
search item
Search by Searct) by Look at individual
. — > | Location —_—
Location . Hotel.
and Price
[Berendt & Spiliopoulou 2000; Berendt 2002; Oberle 2001]
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AIFB Tasks in the SemlIPort Project Funded by bmb+f =
L]
<

* Ontology-Modelling and Metadata Standards
+ Semantic Web Content & Structure Mining
+ Semantic Web Usage Mining

+ Ontology-Based Knowledge Intgration

Objective Members

« AIFB Karlsruhe

* DFKI Saarbriicken
« |IPSI Darmstadt

« DBIS Trier

SemlPort objective is to develop innovative methods and tools
for creating and maintaining semantic information portals for
scientific communities.
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Conclusion

* The results of Web Mining can be improved by

exploiting the new semantical structures in the Web.

* Web Mining can help to build the Semantic Web.

» Both aspects can be combined by closing the loop.

Semantic-based indexing and retrieval of related
resources

» Providing intelligent recommendations
» Ontology-based access to large databases

» Knowledge Management for large distributed
semantic databases

AIFBQ
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