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Workshop Theme

The ease and speed with which business transactions can be carried out over the
Web has been a key driving force in the rapid growth of electronic commerce.
In addition, customer interactions, including personalized content, e-mail cam-
paigns, and online feedback provide new channels of communication that were
not previously available or were very inefficient.

The Web presents a key driving force in the rapid growth of electronic com-
merce and a new channel for content providers. Knowledge about the customer is
fundamental for the establishment of viable e-commerce solutions. Rich web logs
provide companies with data about their customers and prospective customers,
allowing micro-segmentation and personalized interactions. Customer acquisi-
tion costs in the hundreds of dollars per customer are common, justifying heavy
emphasis on correct targeting. Once customers are acquired, customer retention
becomes the target. Retention through customer satisfaction and loyalty can be
greatly improved by acquiring and exploiting knowledge about these customers
and their needs.

Although web logs are the source for valuable knowledge patterns, one should
keep in mind that the Web is only one of the interaction channels between a
company and its customers. Data obtained from conventional channels provide
invaluable knowledge on existing market segments, while mobile communication
adds further customer groups. In response, companies are beginning to integrate
multiple sources of data including web, wireless, call centers, and brick-and-
mortar store data into a single data warehouse that provides a multifaceted
view of their customers, their preferences, interests, and expectations.

Web mining for e-commerce is the application of web mining techniques to
acquire this knowledge for e-commerce. Typical concerns in e-commerce include
improved cross-sells, up-sells, personalized ads, targeted assortments, improved
conversion rates, and measurements of the effectiveness of actions.

WEBKDD 2001 was the third in the WEBKDD series of workshops, devoted
to mining web data. WEBKDD’99 focused on the aspects of web mining related
to user profiling, and WEBKDD 2000 focused on Web Mining for E-Commerce.

The URL http://robotics.stanford.edu/˜ronnyk/WEBKDD2001 contains the
final versions of the workshop papers and the slide presentations.

Papers

The KDD community responded very enthusiastically to the WEBKDD 2001
workshop, and we received a number of requests for attendance. Attendance to
the workshop was by invitation only, and requests for attendance were accompa-
nied by short CVs, to allow for discussions among participants with appropriate
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background and interest. A total of 52 people attended the workshop, which
brought together practitioners, tool vendors, and researchers interested in web
mining. The paper presentation was divided into three sessions, titled “Predict-
ing User Accesses”, “Recommender Systems and Access Modeling”, and “Ac-
quiring and Modeling Data and Patterns”. A total of 18 papers were submitted
to WEBKDD 2001, of which 9 were selected for presentation at the workshop
– making it a 50% acceptance rate. The authors of the papers presented at
WEBKDD 2001 were invited to submit extended versions of their papers for
this special issue. A second round of review was carried out for each paper, and
seven papers are included in this book. In this section we summarize each paper.

In her paper titled “Detail and Context in Web Usage Mining: Coarsening
and Visualizing Sequences” [1], Berendt illustrates the power of using visualiza-
tion to better understand the results of web usage mining. Specifically, Berendt
shows how visualization can be helpful in understanding long patterns, with
little expected structure, that have been mined from the usage logs. Concept
hierarchies are presented as a basic method for aggregating web pages, and
interval-based coarsening as an approach to representing sequences at different
levels of abstraction. A tool, called STRATDYN is described, which uses chi-
square test and coarsened stratograms for analyzing differences in support and
confidence values. Stratograms with uniform or differential coarsening provide
various detail and context views of actual and intended web usage. Relationship
to the measures of support and confidence, and methods of analyzing generalized
sequences are shown. A case study of an agent-supported e-commerce shopping
scenario is used to illustrate the framework.

In “A Customer Purchase Incidence Model Applied to Recommender Ser-
vices” [2], Geyer-Schulz, Hahsler, and Jahn show how Ehrenberg’s theory of
repeat-buying can be adapted to the web-based buying environment. Ehren-
berg’s theory has been successful in describing regularities in a large number of
consumer goods and markets. The authors apply the same to show that regular-
ities exist in electronic markets as well, and purchase incidence models provide a
theoretically sound basis for recommender and alert services. An empirical vali-
dation of the approach, based on data collected from the University of Vienna,
is provided.

“A Cube Model and Cluster Analysis for Web Access Sessions” [3] by Huang,
Ng, Ching, Ng, and Cheung, show how the application of data cube model and
cluster analysis techniques can help in extracting useful e-commerce patterns
from web usage data. The cube model organizes session data into three dimen-
sions. The COMPONENT dimension represents a session as a sequence of or-
dered components, in which the i-th component represents the i-th page visit of
the session. Each component is represented by a number of attributes including
page ID, category, and time spent. The ATTRIBUTE dimension describes the at-
tributes associated with each component, while the SESSION dimension indexes
individual sessions. Irregular sessions are converted into a regular data structure,
so that data mining algorithms can be more easily applied. The k-modes algo-
rithms, designed for clustering categorical data and a clustering technique using



Preface VII

Markov transition probabilities is used for the clustering of sequences. An ex-
perimental validation of the technique is presented.

In their paper “Exploiting Web Log Mining for Web Cache Enhancement”
[4], Nanopoulos, Katsaros, and Manolopoulos show how knowledge gained form
mining web usage logs can be used to enhance the performance of better web
cache management, thereby reducing the latency perceived by a web user. This is
of great value in an e-commerce scenario from a customer experience perspective.
The key idea is to use the knowledge extracted to perform better pre-fetching,
based on the development of a good page access prediction model. The proposed
scheme achieves a good balance between caching and pre-fetching. The pre-
fetched documents are placed in a dedicated part of the cache, to avoid the
drawback of replacing requested documents with the ones whose access is only
speculative. Experimental evaluation of the proposed scheme is presented.

Tan and Kumar, in their paper entitled “Mining Indirect Associations in
Web Data” [5], introduce the concept of indirect associations and show how it
is applicable to web usage mining. An indirect association between items A and
B is said to exist if the direct association between them is quite weak, but there
exists item-set X such that the association between A and X is strong and the
association between X and B is also strong. The application of this idea to web
usage data enables the identification of groups of users with distinct interests.
Such patterns may not be discernible using traditional approaches, unless these
user groups are known a priori. The approach is validated using data from an
academic site as well as a commercial site.

In “A Framework for Efficient and Anonymous Web Usage Mining Based on
Client Side Tracking” [6], Shahabi and Bannaei-Kashani describe an approach
to using web usage mining for personalization applications. The claim is that for
on-line and anonymous personalization to be effective, web usage mining must be
carried out in real-time, and with high accuracy. In addition, the approach must
allow a tradeoff between accuracy and speed. They introduce the distributed
web-tracking approach for accurate, efficient, and scalable collection of usage
data. An approach called Feature Matrices (FM) model is proposed to capture
and analyze usage patterns. With FM various features of the usage data can be
captured with flexible precision, so that accuracy and scalability can be traded
off based on application requirements. Additionally, low model complexity allows
FM to adapt to user behavior changes in real time. A new similarity measure,
designed for capturing partial navigational patterns, is presented. Experimental
validation with synthetic and real-life data sets is presented.

In their paper “LOGML: Log Markup Language for Web Usage Mining”
[7], Punin, Krishnamoorthy, and Zaki introduce an XML-based language for
representing objects of use in the web log mining domain. As per the authors,
while extracting simple information from web logs is straightforward, identify-
ing complex knowledge is very challenging. In addition, data cleaning and pre-
processing are very complex and demanding tasks. This paper presents two new
ideas, namely XGMML and LOGML, to ease this task. The former is a graph
description language, while the latter is a web-log report description language.
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The web robot of the WWWPal system is used to generate the XGMML graph
of a web site. Web-log reports, in LOGML format, are generated from web usage
data, and the XGMML graph of a site. Examples illustrate how the combination
of XGMML and LOGML can be used to easily capture the web mining process
for a particular web site. This make it easy to reuse the various components of
the analysis – providing much better leverage for the effort spent in creating the
analysis.

Conclusion

WEBKDD 2001 turned out to be a very successful workshop by all measures.
A number of people showed interest in the workshop and over 50 attended it.
The quality of papers was excellent, the discussion was lively, and a number of
interesting directions of research were identified. This is a strong endorsement
of the level of interest in this rapidly emerging field of inquiry.
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