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WEB USAGE MINING: A BOON FOR WEB DESIGNERS

RITIKA ARORA
M. TECH. STUDENT
SHAHEED BHAGAT SINGH COLLEGE OF ENGINEERING & TECHNOLOGY
FEROZEPUR

ABSTRACT

Web usage mining is one of the categories of web mining which extract useful usage patterns from web data particularly web servers. This paper provides a brief
overview on Web Usage mining, its data sources, Processing techniques and Applications.

KEYWORDS

Web mining, Web Usage Mining, Pre-processing, Pattern Discovery, Pattern analysis.

INTRODUCTION

n today's world we are overwhelmed with data and information from various sources but starved of knowledge. This has lead to the need of mining useful

data especially from the huge source of data that is World Wide Web. Hence Web mining, has been the focus of several recent research projects and

papers. Web mining is that area of data mining which deals with the extraction of interesting knowledge from World Wide Web [1].Depending upon which
type of data is to be mined on web the Web mining is categorized into three different classes. These categories are web content mining, web structure mining,
web usage mining. In web content mining, we discover useful information from the contents of web site which may include text, hyperlinks, metadata, images,
videos, and audios. Search engines and web spiders are used to gather data for content mining. In web structure mining, we mine the structure of website on
the basis of hyperlinks and intra-links inside and outside the web pages. In web usage mining (WUM) or web log mining, users’ behavior or interests are revealed
by applying data mining techniques on web log file [2].

NEED FOR WEB USAGE MINING [2]

Web usage mining is the type of Web mining activity that involves the automatic discovery of user access patterns from one or more Web servers. Today
organizations rely more on internet and World Wide Web to conduct business. Most of the data of these organizations is generated automatically by web
servers and collected in server access logs. Analyzing such data can help these organizations in the following:-

a)  Design cross marketing strategies

b)  Determining Life time value of clients

c)  Evaluate the effectiveness of the promotional campaigns

d)  Optimizing functionality of web—based application

e) Website Personalization

f)  Targeting advertisements to specific group of users.

g) Better Website Structure.

WEB DATA

For knowledge discovery in databases one of the primary steps is to create a suitable data set for the data mining tasks. The different type of data collected for
web mining can be client side data, server side data, proxy data or organization database. These data collected not only differ in terms of location of the sources
from which they are collected but also the kinds of data available ,segment of population from which the data was collected and method of implementation
used .the different kinds of data that can be used for web mining is classified as following:

Usage data

Data that describes the usage patterns of Web pages, such as IP addresses, page references, and the date and time of accesses and various other information
depending on the log format [3].

Content data

Data which is imparted for the user and is actually the visible data on the web page comprising of mainly text and graphic.

Structure data

Structure data gives the organization of the content. This includes the intra-page and inter-page structure. Intra-page gives the arrangement of html and xml
tags within a web page and inter-page information refer to the hyper links connecting the web pages.

User Profile

Data which provide demographic information about the user of the web site such as customer profile information and registration data [3].

Data sources

The data sources used in Web Usage Mining may include web data repositories like:

Web Server Logs

Web servers are surely the richest and the most common source of data for performing web mining as it record the browsing behavior of site visitors. The data
in them reflects the concurrent access of web site by multi users. These logs usually contain basic information e.g. name and IP of the remote host, date and
time of the request line exactly as it came from the client, etc. This information is usually represented in standard format e.g. Common Log Format, Extended
Log Format and LogML [2].But one cannot completely rely on the server logs due to the various level of caching in web environment as cached web pages are
not recorded in the server logs. Packet sniffing technology can also be used to collect usage data through server logs. Other type of information like cookies and
query data is also stored by the web servers in separate logs. Server side also provide content data and structure information and web page meta information
[3].

Web Proxy Logs

Web proxy acts as an intermediate level of caching between the client browser and web servers. Proxy caching reduces the loading time of web page as well as
network traffic load .Collecting navigation data at the proxy level is basically the same as collecting data at the server level .The main difference is in the case
that proxy servers collect data of groups of users accessing huge groups of web server. Proxy reveals the actual HTTP requests from the multiple clients to
multiple Web servers [3].

Web browser Logs

Usage data can be tracked also on the client side by using Java Script, java applet, or even modified browsers. Though performance of java applets is same as
that of server logs but they incur some additional over head especially when they are loaded. Java scripts on the other hand consume little interpretation time
but cannot capture all user clicks. Java Scripts and java applet collect only the single-user and single client browsing behavior whereas the modified browser are
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more versatile as they collect data about a single user over multiple websites. These techniques avoid the problems of users’ session identification and the
problems caused by caching. In addition, they provide detailed information about actual user behaviors’. But these approaches rely heavily on the users’
cooperation and rise many issues concerning the privacy law [2].

Data obtained from the above data sources can be categorized into several data abstractions such as users, page view, client session, server session, click

streams and many more.

WEB USAGE MINING PROCESS

Web usage mining consists of three main processes as shown in Fig. 1.
A. Pre-processing(Data preparation)
B. Pattern discovery

C. Pattern analysis and visualization
FIG. 1: WEB USAGE MINING PROCESS [5]

Site files

Mining
Algorith

Pre- Pattern

Processing Analvsis

Row logs User Rules, Interesting
Session "] Patterns & p| Rules,
Files statistics Patterns
and
statistics

Pre-Processing

Data pre-processing transforms the data into a format that will be more easily and effectively processed for the purpose of the user. In context to web usage

mining the click stream data is cleaned and partitioned into a set of user transaction representing the activities of each user during different visits to site. Other

sources of knowledge such as the site content or structure as well as the semantic domain knowledge from site ontologies may also be used in pre-processing or
to enhance user transaction data [6]. The different types of pre-processing in Web Usage Mining are:

Usage Pre-Processing: Pre-Processing relating to Usage patterns of users.

Content Pre-Processing: Pre-Processing of content accessed.

Structure Pre-Processing: Pre-Processing related to structure of the website [3].

Pattern Discovery

In this stage the statistical, database and machine learning operations are preformed to obtain hidden patterns reflecting the typical behavior of the user as well

as the summary statistics on web resources, session and user [7]. Web Usage mining can be used to uncover patterns in server logs but is often carried out only

on samples of data. The mining process will be ineffective if the samples are not a good representation of the larger body of data. The following are the pattern

discovery methods [6].

a)  Statistical Analysis — Statistical technique are the most common method to extract knowledge about visitors to a web site. By analyzing the session file, one
can perform different kinds of descriptive statistical analyses (frequency, mean, median) on variables such as page view, viewing time and length of a
navigational path [3].

b)  Association Rules — Association rule learning is popular and well researched method for discovery relations between variables in large data bases. They
show attributes value conditions that occur frequently together in a given dataset [13].

c¢)  Clustering - In unsupervised classification, called clustering or exploratory data analysis, no labeled data are available. The goal of clustering is to separate a
finite unlabeled data set into a finite and discrete set of “natural,” hidden data structures [12].

d) Classification — Classification is a data mining (machine learning) technique used to predict group membership for data instances. For example, you may
wish to use classification to predict whether the weather on a particular day will be “sunny”, “rainy” or “cloudy”. Popular classification techniques include
decision trees and neural networks [11]. Classification is useful in such areas as topic aggregation and Web community identification [4].

e) Sequential Patterns - This Technique discovery inter-session pattern such that the presence of the set of items is followed by another item in time-ordered
set of sessions or episodes. With the help of this technique the Web marketers can predict future visit patterns which will be helpful in placing
advertisement aiming at particular group of users [3].

f) Dependency Modeling — This is another useful pattern discovery technique in Web Mining. The primary main is to develop a model, representing
significant dependencies among various variables in Web domain. Such information may help develop strategies to increase sales of a product offered by a
website [6].

Pattern Analysis

This is the final step in the Web Usage Mining process. After the pre-processing and pattern discovery, the obtained usage patterns and statistics are further

processed, filtered to remove uninteresting information and result is aggregated into user model that can be used for market predictions and decision making

[6]. The methods like SQL (Structured Query Language) processing and OLAP (Online Analytical Processing) can be used [3]

WEB USAGE MINING APPLICATION

Letizia

Letizia is an application that assists a user browsing the Internet. As the user operates a conventional Web browser such as Mozilla, the application tracks usage
patterns and attempts to predict items of interest by performing concurrent and autonomous exploration of links from the user's current position. The application
uses a best-first search augmented by heuristics inferring user interest from browsing behavior [6].

WebSift (Web Site Information Filter)

Website is an application which performs Web Usage Mining from server logs recorded in the extended NSCA format (includes referrer and agent fields), which is
quite similar to the combined log format. The pre-processing algorithms include identifying users, server sessions, and identifying cached page references through
the use of the referrer field. It identifies interesting information and frequent item sets from mining usage data [3].
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Adaptive Websites

An adaptive website adjusts the structure, content, or presentation of information in response to measured user interaction with the site, with the objective of
optimizing future user interactions. Adaptive websites are web sites that automatically improve their organization and presentation by learning from their user
access patterns. User interaction patterns may be collected directly on the website or may be mined from the web server logs.

Web Personalization

Is personalizing the browsing experience of a user by dynamically tailoring the look, feel, and content of a Web site to the user’s needs and interests.
Personalizing the website broaden and deepen customer relationships, provide continuous relationship marketing to build customer loyalty, help automate the
process of proactively market products to customers by lights-out marketing and cross-sell/up-sell products ,provide the ability to measure customer behavior
and track how well customers are responding to marketing efforts [8].

CONCLUSION

Web Usage Mining is current field of research in the area of web mining. As the world is shrinking due to globalization and more and more organizations are
using internet as a platform for their business, the need for mining the web data is increasing. Web Usage Mining provides an excellent way to deal and process
web data particularly the server data to extract useful web usage patterns. This paper proves to be a starter kit to the beginners on Web Usage Mining.

REFERENCES

[1] Federico Michele Facca and Pier Luca Lanzi, “Recent Developments in Web Usage Mining Research”, 5th international conference on Data Warehousing and
Knowledge Discover, 2003.

[2] S.P Nina, Rahman, M Bhuiyan, K.I Ahmed, “Pattern Discovery of Web Usage Mining”, International conference on Computer Technology and Development,
2009.

[3] Jaideep Srivastava, Robert Cooley, Mukund Deshpande, Pang-Ning Tan, Web Usage Mining: “Discovery and Applications of Usage Patterns from Web Data”,
SIGKDD Explorations, vol. 1, Issue 2, pp. 12-23, 2000.

[4] Pranam Kolari and Anupum Joshi, “Data Mining: Research and Practise”, IEEE journal on computing in science and engineering, vol. 6, Issue 4, pp. 49-53,
2004.

[5] Brijendra Singh and Hemant Kumar Singh, “Web Data Mining Research: Survey”, |IEEE international conference on Computational Intelligence and Computing
Rearsch, 2010.

[6] http://web.media.mit.edu/~lieber/Lieberary/Letizia/Letizia-Intro.html.

[7] Bing Liu, Web Data Mining: Exploring Hyperlink, Contents and Usage Data, Springer, December, 2006.

[8] http://www.web-datamining.net/internet-marketing/

[9] http://dataminingwarehousing.blogspot.com/2008_10_01_archive.html.

[10] http://ecmlpkdd.cs.helsinki.fi/pdf/berendt-2.pdf

[11] http://databases.about.com/od/datamining/g/classification.htm

[12] R. Xu and D.Wunsch, “Survey of Clustering Algorithm”, IEEE Transactions on Neural Network, vol. 16, pp. 645-678, 2005.

[13] Liang Zhong Shen, “A Novel Effiecient Mining Association Rules Algorithm for Distributed Databases”, Advance Materials Research, vol. 108-111, pp 50-56,
2010.

[14] Doru TANASA, “Web Usage Mining: Contributions to Intersites Logs Preprocessing and Sequential Pattern Extraction with Low Support” Phd.thesis,
June2005.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories

WWWw.ijrcm.org.in

150



VoLuME No. 1(2011), I ssue No. 10 (DECEMBER) I SSN 2231-1009

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Computer Application and Management (IJRCM)

acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

| would like to request you to supply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mails i.e. infoijrcm@gmail.com or

info@ijrcm.org.in for further improvements in the interest of research.

If you have any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint

effort.

Looking forward an appropriate consideration.

With sincere regards

Thanking you profoundly

Academically yours

Sd/-

Co-ordinator

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 151

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



