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IntroductIon

The Internet has become a popular medium to 
disseminate information and a new platform to 
conduct electronic business (e-business) and 
electronic commerce (e-commerce). With the 
rapid growth of the WWW and the intensified 
competition among the businesses, effective web 
presence is critical to attract potential customers 
and retain current customer thus the success of 
the business. This poses a significant challenge 

because the web is inherently dynamic and web 
data is more sophisticated, diverse, and dynamic 
than traditional well-structured data. Web mining 
is one method to gain insights into how to evolve 
the web presence and to ultimately produce a pre-
dictive model such that the evolution of a given 
web site can be categorized under its particular 
context for strategic planning. In particular, web 
logs contain potentially useful information and the 
analysis of web log data have opened new avenues 
to assist the web administrators and designers to 
establish adaptive web presence and evolution to 
fit user requirements.
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BAckground

People have realized that web access logs are 
a valuable resource for discovering various 
characteristics of customer behaviors. Various 
data mining or machine learning techniques are 
applied to model and understand the web user 
activities (Borges and Levene, 1999; Cooley 
et al., 1999; Kosala et al., 2000; Srivastava et 
al., 2000; Nasraoui and Krishnapuram, 2002). 
The authors in (Kohavi, 2001; Mobasher et al., 
2000) discuss the pros and cons of mining the 
e-commerce log data. Lee and Shiu (Lee and 
Shiu, 2004) propose an adaptive website system 
to automatically change the website architecture 
according to user browsing activities and to 
improve website usability from the viewpoint of 
efficiency. Recommendation systems are used 
by an ever-increasing number of e-commerce 
sites to help consumers find products to purchase 
(Schafer et al, 2001). Specifically, recommenda-
tion systems analyze the users’ and communities’ 
opinions and transaction history in order to help 
individuals identify products that are most likely 
to be relevant to their preferences (e.g. Amazon.
com, eBay.com). Besides web mining technology, 
some researches investigate on Markov chain 
to model the web user access behavior (Xing et 
al., 2002; Dhyani et al., 2003; Wu et al., 2005). 
Web log analysis is used to extract terms to build 
web page index, which is further combined with 
text-based and anchor-based indices to improve 
the performance of the web site search (Ding and 
Zhou, 2007). A genetic algorithm is introduced in 
a model-driven decision-support system for web 
site optimization (Asllani and Lari, 2007). A web 
forensic framework as an alternative structure 
for clickstream data analysis is introduced for 
customer segmentation development and loyal 
customer identification; and some trends in web 
data analysis are discussed (Sen et al., 2006).

MAIn FocuS

Broadly speaking, web log analysis falls into 
the range of web usage mining, one of the three 
categories of web mining (Kosala and Blockeel, 
2000; Srivastava et al., 2002). There are several 
steps involved in web log analysis: web log acqui-
sition, cleansing and preprocessing, and pattern 
discovery and analysis.

Web Log data Acquisition

Web logs contain potentially useful information 
for the study of the effectiveness of web presence. 
Most websites enable logs to be created to col-
lect the server and client activities such as access 
log, agent log, error log, and referrer log. Access 
logs contain the bulk of data including the date 
and time, users’ IP addresses, requested URL, 
and so on. Agent logs provide the information 
of the users’ browser type, browser version, and 
operating system. Error logs provide problematic 
and erroneous links on the server such as “file not 
found”, “forbidden to access”, et al. Referrer logs 
provide information about web pages that contain 
the links to documents on the server.

Because of the stateless characteristic of the 
Hyper Text Transfer Protocol (HTTP), the under-
lying protocol used by the WWW, each request 
in the web log seems independent of each other. 
The identification of user sessions, in which all 
pages that a user requests during a single visit, 
becomes very difficulty (Cooley et al., 1999). 
Pitkow (1995, 1997, 1998) pointed out that local 
caching and proxy servers are two main obstacles 
to get reliable web usage data. Most browsers will 
cache the recently pages to improve the response 
time. When a user clicks the “back” button in a 
browser, the cached document is displayed instead 
of retrieving the page from the web server. This 
process can not be recorded by the web log. The 
existence of proxy servers makes it even harder 
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