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ABSTRACT

Internet plays a major role in information retrieval in this
modern day. Effective handling of web technology coupled
with various techniques provides a better way for users
to surf websites. Web mining techniques, the most likely
used application of data mining in the web personalization
- process for user behavioral analysis. The behavioral
patierns gathered from the log files tnay be used for the
improvement of the websites and also helpful for the
website owners to improve business. The necessary
information gathered from the log files provide actual
behavioral patterns followed by historical users. This
: paper focusses on the steps involved before the analysis
of gathering navigational patterns and aftéf pattern
analyzing, ‘
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1. InTrRODUCTION

Many organizations, business institutions and companies
are very keen on identifying users’ behaviours for
providing excellent services to the public by improving

their product, The web site is one of the sources for
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collecting user navigation patterns which are recorded as
navigational history in server which is known as web log
files. These access log files from the server which are
useful in identifying the behaviora] patterns for web
nersonalization. The e-commerce websites, e-learning
websites and e-banking websites are very interested in
gathering such users’ behavior information for

improvement.

The visitor-customers fice a complexity in using web sites
because of information overicad, Website usage can be
increased by providing a user-friendly environment to
the customers. The user-friendly environment can be
achieved in the construction of web pages by
personalizing the weE according to the behavioral patterns
of historic users. The pattern history gathéred from the
previous users serves as a mode for understanding the
inierest about the web page. The customer’s needs can
also be analyzed in web personalization and can be used

in e-business to provide good service to the customer.

Web personalization also covers areas like récommender
system, customization and adaptive web sites. Many
existing commercial personalization sysiems involve
manual work and consume more time. The numbers of
personalizing web pages are increasing day by day to
solve this problem [3]. Telecommunication and many fields
of entertainment are also started to use personali.zation
technologies broadly. The -web personalization

technology can be expanded by automating the web based
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services and it should be adapted by the user. Machine .

learning methods {7] have adapted personalizatioré[

techniques and have successful records. Data mining can

provide a complete solution to the adaptation task,

Knowledge Discovery in Data (RTYD) has been used to
analyze data collected on the Web and extract the
necessary information. The process of extracting
necessary information from huge database can be done
with web mining application by implementing data mining
process and the analysis of such data can be done using
web usage mining [12],[13]. This paper focusses on web
usage mining. The usage mining is widely recognized for
its better solution and to provide ideas for web site
pcrs-onalization. This survey is helpful for the researchers
of usage mining to beﬁeﬁt some knowledge about web
personalization process. Section I explains Web mining,
section LI explains about the personalization, section IV
explains about the challenges in web mining
persenalization, section V explains uses of web

personalization, and section V! deals with the conclusion.
11. WeB MINING

The necessary information extracted from the web is
known as Web Mining i.e Fig 1. The knowledge framework

is extracted from the web and given a proper

representation. We can extract various forms of information -

from the web by using web mining application. Web
mining application for extraction of information was
evolved to satisfy the previous difﬁcultics of extraction
of information from web, The evaluation in the web mining
is advanced in extracting the infofma‘tioﬁ of nultimedia
[14]. The discovery of patterns from the web can also be

performed by web mining application.

% Extraction

Figure 1: Web mining steps

Web mining steps:
% Collection : Retrieve the content from the web
: Extract data from formats
¢ Analysis : Tokenize, Rate, Classify, Cluster
¢ Knowledge : Necessary information
There are three major areas in Web Mining [33]. They are:
a) Web Content Mining
b) Web Structure Mining
¢} Web Usage Mining

A, Web Content Mining:

Web content mining is related to but different from text

* mining and data mining. Web content mining uses many

data mining techniques and has a strong relation with the

data mining, Many of the web contents are texts and web
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content mining is also related to text mining, Data mining
deals with the structured data which differs from theéeb
content mining, because web content mining deals with
unstructured web data. Text mining deals with
unstructured texts but web content mining deals with the
semi-structured web data. Web content mining
approaches should have creative data mining and text

mining applications.
Web content mining contents are
4 Web page
@ Search page
L4 Result page
Web Page :

A Web page carries huge number of information which is
very useful for users, Howevef it may contain some
unnecessary informations for users. The unwanted
informations should be cleaned or removed to obtain clean

data.
Search Page :

Retreving relevant information from particular web page
can be possible by giving search queries. The effective
way of navigatmg web page by search engines and by
the customer way can be done with clustered web

coniant.
Result Page :

The web page visitor Information and the last accurate
result obtained from the search are stored in the result

page of the content mining.

B. Web Structure Mining

Web information and knowledge about the links betwzen
the organizational structure are derived by Web structure
Mining. Scientific quotation analysis theory states that
the interconnection document data contains a wealth of
useful information. Considering the complexity of the N
structure, ignoring the structure of information the
standard search engine takes Web as a collection of

documents. The finding of the authoritative pages, center

pages are found fo improve retrieval performance, the

“proper guidance from the Mining of the structure and

Web page structure is given to the classification and

clustering,

Web structure mining contains :
Links Structure Mining
Internal Structure Mining

URL Mining Links Structure : .

Link Mining is an emerging research area evolved from
the researchers interest in the Web Mining, structure
analysis researches. Link anglysis .is a traditional way of
link mining research, whick is based on link based
classification, cluster analysis, link type, link strength and
Link Cardinality.

Internal Structure Mining :

The ranking of page and search results information
through filtering can be provided by internal Structure
Mining. The different Web sites similarity and relationship

can be analyzed with this model.
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URL Mining :

/

The Web page can be comnected to another different
location either in same Web page or to a different web

page which is done by hyperlink from the URL Mining.
C. Web Usage Mining

Web usage mining focusses on techniques that could
predict user’s behavior while the user interacts with the
web and also it discovers the meaningful pattern from
data generated by client server transaction on one or more
web localities [1]. A web is a collection of inter-related
files on one or more web servers, Data mining techniques
for pattern analysis can be adapted in web usage miiling
applications. It generates the data from the server access
logs, refers’ logs, agent logs, client sides cookies, user
~ profiles, metadata, page attributes, page contents and site
structures automaticaily. It is a technique to predict users’

behavior when the user interacts with the web.

Web usage mining can be categon‘zéd into three phases:
Preprocessing
Pattern Discovery
Patternt Analysis

Preprocessing :

According to the client, server and proxy server,
preproceééing' is the first approach to retrieve the raw
data from web resources and cleaning the data. Tt is the
fransfoﬁnation of the original raw data into required log

" of web personalization process [8].
Pattern Discovery :

Necessary patterns for the web personalization process

from the cleaned dataset are used for discovering the
knowledge and to implement the techniques which will

be used for machine learning.
Pattern Analysis :

The necessary patterns gathered after applying certain
rules, are analyzed. Jt checks whether the patien is correct
on the web and guides the process of extraction of the

information/ knowledge from the web [18].

Web usage mining is used to retrieve the hidden
information in the log files from one or more web pages.
The aim of the Web usage mining is to retrieve structure
and analyze the behavioral patterns and user profiles of
the users who interact with the websites [6], [20]. Web
usage mining uses the secondary web data such as web
server access logs, proxy server logs, browser logs, user
profile registration data, user sessions or transacﬁonﬁ,
cookies, user queries, bookmark data, mouse clicks and
scrolls and click stream data [6]. The knowledge patterns.
discovered are represented as a group of pages, objects
or resources that are continuously used by a community

of users with the same interests and needs [4], [16]. -
The Web usage mining application areas are as follows:
4 Personalization
-4 System improvements
% Web customization
"4 Business intélligence

4 Usage characterization
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Figure 2 : Web Usage Mining Applicatioa

The general architecture for web usage mining shows five
different process Fig. 2. Cleaning irrelevant data from web
data is the initial stage of every web usage mining, which
combine muktiple logs and incorporating referrer logs [15].
A single line logical log entries should be partitioned into
Ingical clusters, which has to be done after the cleaning
process. The transactions identified are made into clusters
for easy categorization of same order transactions [17].
For instance, the format of the da_ta for the association
rule discovery task may be different from the format
necessary for mining sequential patterns. Finaliy, a query
mechanism will allow the user or an analyst to provide
more control over the discovery process by specifying

various constraints [16), [5], [2].

ITI. WEB PERSONALIZATION

Web personalization is the process of customizing or
modifying the website according to the needs of each
specific user; this can be possible by taking the
knowledge from the log files which contain the information
about the use1s’ navigational behavior {10]. The usage
content data and the usage structure détg can be
integrated for the better process of personalization [11].
Web personalization creates an important impact on e-
commerce. Web personalization pfoves the easiest way
of providing services to e-commerce, e-learuing, e-

banking, etc [19]. Web mining applications improvement

23

makes the services easy with the users’ requirement in an

effecg\}e and efficient manner [3],
A. Personalization Strategies :

Personalization falls into four basic categories, ordered

from the simplest to the most advanced:

Memorization : It is the simplest and most widespread
form of personalization, User information such as name
and browsing history are stored (e.g. Using cookies) which
will be used later to recognize and greet the returning

user. It is usually implemented on the Web server [347.

Customization : This form of personalization takes the
user’s preferences as input from the registration forms in
order to customize the content and structure of a web

page.

Guidance or Recommender Systerns : A guidance based

- system tries to recommend hyperlinks automatically that

are deemed to be relevant to the user’s interests, in order
to factlitate access to the needed information on a large

website.

Task Performance Support : In these client side
personalization systems, a personal assistant executes
actions on behalf of the user, in order to facilitate access

to relevant information.

B. The Web personalization process can be divided into

Jour distinct phases ;

A collection of Web data : Implicit data includes past
activities/click streams as recorded in Web server logs
and/or via cookies or session tracking modules. Explicit
data usually comes from the registration forms and rating

questionnaires.

hing
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Re: action

An Analytics-based Context Server

operaloa,&hich is a system works

with the collected user data,
extraction. management and
depioyment of the user's
information. Javascript agents are
used for collectmy, information
about identifying users, Contexl
Asseribler pathiss the info
abotlt & visilor's puporiond fron |
the user information.

Ttis apartofa commercial product
Lumio's Re:cognition which
provides personalizaticm to the
website users pased on the current
_centext information, - like pages
visited, navigation paths and twning
information.

yrhation

e ——
The SiteHelpet oot employs
classification technigues 1© puild the
get of rules that represent user's
interests. After discovering the rultes,
the system can secommend the web
page according 10 their interest (241

SiteHelper is a0 another research SiteHelper

prototype that offers multiuser

guidance functionality by means of
static hyperlink recomnmendaiion
focussingon acertain topic (241

Spiliopoulou
et al,{1999)

WUMis asysiem that offers multi-

user customization function Y

modifying the hypertinks of a
particular Web page © include
links to pages thathave been visited
by customers and not by uow
customers.  IF e visitor is @
customer, then the web page
remains the same 25}

Truses data from both regis
anonymous Jsers. ORACLE
database and uses data combine ©
form OraclediAS, Set of Java API
calls ave used 1o capture the
navigationa‘lbchnv iorofusers.

The system collueis nser's
information from Web server 10g
files and performs user and session
identification BY aesigming an 1D,
whichis generated by the Web server
This 1D is included i every Web
page requested by the user and at the
same timeitis cecorded in thelog file

replacing the 1P address. The
personaliz ation solution i3
implemented by building offline the
model of cach visilor directly from
fhe Web server log files, with the use
of simple Bayesian Networks [26]-

The system used for custornizing
{M2001 conference site, based on
the user's interest. A static
personalization policy i followed

o give guidance and customization

at the beginning of a user session
and wilk not give guch guidance for
theuseruavigation [26].

Schwarzkopf (2{}01)
software for UM2001 for

conference site

WebPersonalizer and
Research prototypes that
are used to offer simple
multi-user guidance
functionality.

WebPersonalizer (Miobasher et ak,
2000): Active session is a shorl term
model used for recording the user
navigational bekavior for online

pemonaiization. The most recent
navigation history 9 Fihe user is given
additional weight 10 the

recommendnt'mn phase 27

Cooley et al- 1999: introduced 2|
method for identifylng users.

Yan et al {1996) and Kamdar and
Joshi (2000): The Clustesing
fechniques used for pattert discovery
are similar 10 Mobasher clustering
fechniques 281 [297-

The system used by these three
researchers i static function which
follows simple multiuset
guidance functﬁona‘iity. The
navigational behavior followed by
the current USET i used for the
a personalizaﬁonpoﬁcy 27

28
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10. | Pabarskaiteand | Tpe system uses users' behavior g]ustering technique is used for | Analog, freeware of
Raudysv(2007) extraction flom Web log and | grouping users, classification of WUM and Commerciat
customer information differentiating users, Association | software.
personalization data mining with | algorithm is used in relation
large-scale Web log mining | between each users' behavior,
technique [30]. sequential rules are used for
amanging necessary rules for
analyzing identified patterns and
OLAP applications are used for
visualized outcomne for analyzed
patterns [30].
Table 2 : Used Measurement for Existing Systems in Web Personalization

S(‘] Author Technique/ Method Time Measure Accuracy

Io| Yanetal (1996) | Minimum number of Pages and | The time taken for completing the NA

minimum cluster size are set 10 5 | successfill clustering ranges from 33
and maximum distance variation is | to 60 seconds on DEC Alpha
set from 1 to {0 for clustering users working station [28).

from working logs [28).

2. | Kamdarand Joshi | Tpe disence evaluation used for | The categories done with cookies for The Research resules

(2000) clustering are users with cookies obtaining session take less time | show improvement by 20
and without cookies. The | compared to session obtained % for intra cluster
separation is done because of without cookies {29}, distance.
unregistered visitor classification.
The intra-cluster distance is setto 0
and inter cluster distance is setto 1.
The parameters are same for five
different sets of tog files [29].

3. Cyrus Shahabi an§ IPure E_uciidem? dismn?e (PED) is | The avera:ge.time taken for viewing Projected pure Euclidean
Farnoush Banagj | improvised with Projested pure | the page 1s-tuproved. The average distance (PPED) shows a
(2003) Euclidean distance (PPED) for view time tzken is 15 seconds and the 30 % tmprovenient than

clustering the log with FM cluster, accuracy improvement is up to 13% Pure Fuclidean distance

The Process is updated with | [31]. (PED) for clustering. The

dynan?ic and real time data ’ accuracy of Hit-count is

coltection [31]. also increased o 40%
[311

4 IM Baglioni et al. The technique is to divide the case VA The classification
(2003) oflogs into two levels. Level I fora accuracy . obtained from

single user session and Level 2 is
for visiting recent past by the user,
The majority classifier algorithm
is used before clustering [32].

level 2 is 54.8% (The
classification is used for
unregistered visitors, so
level 2 session is taken for
classification) [32].
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