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Abstract: Because of the large and rapid increase in web data
size and number of users, web users now face the problems of
overloading and drowning information. As a result, Recovery of
internet-based data and web applications, providing web users
with more accurate information becomes a critical issue. In this
study, by analyzing web data features, we aim to improve the
performance of web information retrieval and web presentation
through web data mining processes that discover the knowledge
(intrinsic relationships) between web data expressed as textual,
linkage or usability information. We concentrate on discovering
web usage patterns through web usage mining, and then using the
discovered usage knowledge along with profile information to
provide web wusers with more personalized web content.
Personalization is an engaging service for website visitors, based
on their characteristics and deliberate behaviors to facilitate
conversion and long-term commitment expectations. The purpose
of this work is to extract the knowledge from web data and use this
knowledge to create a web personalization system that allows
users to access the content of their need from the website without
specifically specifying it. The knowledge could be the navigational
actions of the user as exposed by web access log analysis, as well
as the characteristics and preferences of the user reflected by user
profiles. Such knowledge is further analyzed to improve system
performance, retention of users and/or modification of the site.
This paper provides a comprehensive survey of the different
approaches suggested by Web Personalization researchers and list
out some of the issues that need to be tackled soon.
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I. INTRODUCTION

The personalization of a website's services is avital step

towards alleviating the abundance of data, making the
internet a more comfortable atmosphere for specific user and
thus building truthful relationships among the website and
the wuser. Web Personalization is simply defined in
asadaptinginformation systems to individual users ' needs and
interests. A custom website usually identifies its users,
collects information about their interests, and adapts its
products to suit the needs of the users. User personalization
improves a visitor's web experience by delivering the details
that
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in the right way and at the right time, the user wants to see.
Web personalization also provides ways to learn more about
customer requirements in the e-business, predict future trends
and ultimately improve customer trustworthiness to the
service provided. One way to increase the flexibility of the
Internet is to simplify the application of Web-based services
to their users. Machine learning approaches have a strong
implementation record for specific tasks. Furthermore,
integrating machine learning into broader application models
like Knowledge Discovery Database (KDD) will afford a
comprehensive explanation to the adaptation issue.KDD was
used to analyze and extract useful information from
Web-based data collected. This effort has been called Web
Mining (Etzioni, 1996) and one of its branches is to analyze
usage data. This process is known as an application for
internet mining. In the early days of internet mining, its
architecture was not commonly used. The emphasis was on
expanding the skills of decision support for human experts to
interpret and use as concise data models. This form of
expertise can be provided directly to users without the
involvement of any human expert to improve their website
experience. The use of mining is now widely recognized as a
valued source of site personalization perceptions and
solutions. In this paper, for the purpose of personalization
research, present a review of current work. Beginning with a
review of the theory of personalization of Web and its
relationship with usage mining, the focus will later be on the
methods used in usage mining, the different solutions
suggested in the literature, and how these methods can be
applied to Web personalization systems.

Il. PERSONALIZATION OF THE WEB

The word personalization covers methods and techniques
for providing website visitors with a value-added browsing
experience. This quality is accomplished through a variety of
functions that a web personalization program can provide,
making interacting with the website simpler, saving time for
users, and thus achieving one of the website's main goals. In
this section, we analyze the Configuration functions that can
be presented with a set of parameters for the site
configuration framework. A personalization of Web
framework may offer a change of features ranging from basic
user greeting to more complex features like delivery of
custom content. Kobsa et al. suggests a category of Web
configuration features, which here is generalized to a generic
classification scheme. There are four basic configuration
functions that we distinguish: memorization, guidance,
customization and support for task performance.
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i. Memorization: Here, in its ' memory ' archives, the
program records and stores user data including name and
browsing history. Examples:

a. User Salutation: The Web configuration system
identifies the user returning and shows the customer's name
along with a welcome message. Although this function is
simple, as users, websites that identify them as individuals
and not as regular visitors are relaxed, this is first step
towards increasing visitor loyalty.

b. Bookmarking: In the past, the program stores the web
pages of a website and shows them for that site to the client
through a custom bookmarking scheme.

c. Custom access rights: A website may use custom access
rights to distinct authorized users from common users. For
different types of data, such as reports or even for running
web applications.

ii. Guidance: Guidance as a customization tool refers to the
customization system's attempt to help the user get the
information the user is searching for in a page quickly, as
well as to provide alternate search options for the user. Not
only does this configuration feature improve customer
satisfaction, it also greatly alleviates the problem of
overloading data that a large website user can face. Example:
Recommendation of hyperlinks

iii. Customization: Customization feature refers to the
Web page's content, structure and design adjustment to match
the user's expertise and interests. The main objective is to
handle the load of data by promoting the communication
between the client and the platform.

a. Personalized layout. It is an inherited function from
Adaptive Uls, where a web page is modified its user profile
based on its design, color, or local data.

b. Content Customization. To adapt to the experience,
desires and preferences of the user, the content of the website
displayed to a user may be changed.

c. hyperlinks  Customization. You can customize
hyperlinks within a current page. Here the site will be
updated by inserting or removing hyperlinks within a page.
This can help improve the whole website architecture by
removing unusable links and modifying the website topology
to make it more accessible.

iv. Task Performance Support: Supporting task success
is an ability requiring direct action on a client's behalf. This is
the most sophisticated configuration feature inherited from
the Adaptive Systems development class known as Personal
Assistants.

I1l. REQUIREMENTS OF WEB
PERSONALIZATION SYSTEM

The above-mentioned roles place a number of criteria on
the development of a personalization framework to build a
reliable and scalable system.

i. Domain Specification

Domain-sensitive is the feature of a Web personalization
framework. The same platform that operates in different
domains, such as digital library, website may offer diverse
functions for customization. It is therefore necessary to
specify and explain thoroughly the framework under which
the personalization program must function.

ii. User ldentification

To differentiate returning visitors from first-time visitors,
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it is important to identify the user who accesses a website.
However, this is not always possible due to concerns about
privacy and anonymity on the Web. Nonetheless, what may
be necessary is to describe the target, aspirations or
encouragement of the user who accesses the page.

iii. Efficient user data acquisition

A configuration program could be capable of gathering all
the necessary customization user data. The quantity of data
and type required be subject to on the results selected for
optimization functions. User data collection is an ongoing
process, as it should be possible for the system accommodate
large data volumes and increased Variability of information
due to internet existence.

iv. Flexible data processing

To distinguish noise from relevant data, the data collected
should be processed, analyzed and evaluated, and eventually
formatted in order to be prepared for customization. Data
processing is a domain-dependent process and it requires a
high degree of flexibility to adapt the design approach to
various domains and configuration functions.

v. Efficient CreationofModels

Web configuration system can create and maintain user
models efficiently and reliably, i.e. Data collected by the
system about desires, expertise, goals and preferences of the
users. Application models can be constructed manually or
through a machine learning system.

vi. Considerations of practical and legal nature

Usability of Web personalization can be tailored to the
needs and goals of the user and should be compatible with
various important functional constraints, such as response
time. In addition, personal information of the client should
always be protected, and the user should be aware of how this
information is collected and used.

IV. APPOROACHES TO WEB PERSONALIZATION

Personalization was a variety of online optimization
strategies have been introduced in recent years, known as a
solution for the problem of overloading data and increasing
the trustworthiness of visitors to the website during
development of web. Although discussing these methods in
depth is not within the scope of the study, a brief summary of
the

most common approaches 1s given below. Mobasher et al.
(2000a) classify Web personalization techniques into three
generic approaches:

a. Manual decision rule syvstems. According to this
approach. a web-based service is customized through its
designer's manual intervention and usually with the user's
cooperation. Static user models are typically obtained
through a user registration procedure and a number of rules
are specified manually for the web content provided to users
with different models. Two examples of this approach from a
wide range of products are Yahoo!'s Personalization Engine
(Manber et al.. 2000) and Websphere Personalization (IBM).

b. Content-based filtering systems. To discover a user's
personal interests. this group of techniques applies machine
learning methods to web content. mainly text. NewsWeeder
(Lang.1995) is a software which adopts this approach. which
is able to adapt user models based on the browsing activity of
a user based on the similarities between web documents that
contain news items. Such models can be used according to
the specifications of each client to process news items.
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C. Social or collaborative filtering systems. The aim of
this approach is to customize a product without needing web
content analysis. Personalization is accomplished by
searching for common features in different user preferences.
usually expressed directly by them inthe form of item ratings,
and registered by the program. Examples of products that
also use this method are the Recommendation Engine (Net
Perceptions) and WebSphere Personalization (IBM), while
its most famous application is in the electronic shop of
amaz on.comnl.

V. THE ROLE OF KNOWLEDGE IN
PERSONALIZATION

For all approaches applying data mining to Web data over
the past decade, scientists have proposed a new unifying field
called Web Mining. Data mining tools are aimed at extracting
information from the Internet rather than extracting data.
Web mining work is generally divided into 3 categories: Web
content mining, Mining Network Use and Web Mining
Layout.The aim of web content mining is to use data mining
to extract useful information from web pages content. Web
use mining aims to find interesting usage patterns by
analyzing data on web use. Finally, web structure mining is a
new area where data mining is applied to the framework of
the web graph.Initially, the goal of Web Usage Mining was to
help the human decision-making process andtherefore, the
process usually results in a series of data models disclosing
implicit knowledge of information objects, such as web pages
on a website. These models are estimated and manipulated by
experts, such as Business Intelligence Market Expert or the
website director, who wants to improve the design of the
website and improve user experience. While most of work in
Web Use Mining is not about configuration, it is
straightforward to connect to automated customization tools.
Web use mining research can be a source of web
customization ideas and approaches. The communication
between the user and the website in question is the usage
information. Web use mining offers an approach to gathering
and pre-processing this information and creates models that
represent the user's interests and behaviors Such templates
could be used automatically by a configuration program. That
is to say, to carry out the requisite personalization functions
without the involvement of any human expert. This form of
information, i.e. the application models, is a practical
understanding of web personalization. Web application
mining methods may be used by a web personalization
program to achieve the necessary robustness and
versatility. The main reason for this research is the close
relationship between Web application mining and Web
customization. Image. Fig. 1 Summarizes the stages
described graphically.
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Fig. 1. Knowledge Discovery Stages from Web Data

Data Collection. During this stage, usage data from various
sources such as Web servers, clients. or from intermediary
sources such as proxy servers and packet sniffers is gathered.
Data Pre-processing. This is the stage where data are cleaned
from noise, their differences are resolved and merged and
combined to be used as input to the next Pattern Discovery
stage. It mainly includes sorting information. identifying
users and user sessions. The methods used here can provide
effective data processing.

Knowledge Discovery. Here, knowledge is discovered from
data by applying machine learning and statistical techniques
such as clustering. grouping, discovery of associations, and
sequential pattern discovery. The patterns required for Web
customization are consistent with users ' behavior and
interests. This is the stage where learning methods are used
fo automate user models construction.

Knowledge Post-Processing. In this last stage, the extracted
knowledge is evaluated and usually presented in a form that
is understandable to humans. e.g. using reports. or
visualization techniques. For Web personalization the
extracted knowledge is incorporated in a Personalization
module in order to facilitate the personalization functions.
Fig. 2 shows the proposed architecture of knowledge
discovery from web data for web personalization.

Proposed Architecture - Knowledge Discovery from Web Data for Web Personalization
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Fig. 2. Knowledge Discovery from Web Data
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A. Data Collection for Personalization

The first step in the process of personalization is to collect
appropriate Web data. which will be analyzed to provide
useful information on the actions of the users. Web
personalization has two main data sources: data on the web
server side and data on the client side. The collection of web
usage data is the first step towards realizing the functions of
web personalization. Registration data, for instance, can help
to realize all functions, as these data provide a clear view of
the user profile in terms of desires. interests and expertise if
they are sufficiently accurate. Different methods of data
collection are needed for different fimctions of memorization.
User greeting requires direct user input to obtain the user's
name via registration information. Either in a local database
or in a cookie file, the user name can be stored. Usually,
guidance roles require information about what the user is
searching for on a website, as well as information about the
knowledge level of the user. Using server-side and client-side
data as well as intermediate sources such as packet sniffers.
this information can be compiled. Customization functions
mainly require information on the desires and expectations of
the users. Through capturing the browsing history of users.
this data is gained. For this purpose. both server-side and
client-side data are appropriate. although server log files are
typically used as the main source of information.

B. Preprocessing for Web Personalization

In the first stage of data mining. site data collected is
typically complex and voluminous. To be used to uncover
frends, these data must be arranged in a clear, structured and
detailed view. As with most data mining applications. pre-
processing of information involves removing and sorting
redundant and obsolete data, predicting and replacing missing
values, eliminating noise, transforming and encoding data,
and resolving any inconsistencies. For the success of data
mining. the role of data transformation and encoding is
especially important. This stage involves the identification of
users and user sessions in web application mining, which are
to be used as the basic building blocks for pattern discovery.
The accurate identification of users and user sessions is
particularly important for site configuration, since individual
user models are focused on user behavior encoded in user
sessions and correctly associated with the relevant users.

Removing noise and irrelevant data is the first step towards
improved Web personalization as information not related to
the user's browsing behavior that misguide the pattern
discovery process. In addition, user identification is one of
the web personalization system's most critical parameters. As
a result, most of the configuration functions require both data
filtering and user identification in some way. User
identification is the only step required for memorization
functions to pre-process information. Using user session
recognition methods is the first step towards better user
feedback and is also critical in defining the purpose of the
user to perform a certain task in order to realize the class of
configuration functions.

C. Knowledge Discovery

Use of machine learning and statistical methods to derive
data from preprocessed data. These methods reflect the four
most common approaches used in data mining literature:
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clustering, grouping, connection discoveryand sequential
pattern discovery. Difficulty of defining large amount of web
data for supervised learning has resulted in clustering,
unattended methods being introduced.
A.  Clustering pattern discovery: Many approaches
used to discover patterns from Web data are methods of
clustering. The aim of clustering is to divide a set of data into
groups that are very different from each other and whose
members are very similar. Han and Kamber (2001). suggest
a general taxonomy of methods of clustering that includes the
following categories:
*  Partioning methods that build k groups of a given set
of data where each group is a cluster.
*  Hierarchical methods which decompose the data set
and create a hierarchical cluster structure.
*  Model-based methods that find the best fit between a
set of data and a model.
Clustering has been used to group specific users of browsing
activity and related content Web pages (Srivastava et
al.,2000). The requirement that clusters should be permitted
to overlap is a major restriction placed on the option of the
clustering method by Web application mining. This is
important for web personalization as more than one group
may belong to a user or a web page. Description of clustering
algorithms is presented in Table-I. The table describes Web
Use Mining applications using different algorithms, the
clustering approach they follow, and an description of each
method's strengths and weaknesses in the Web configuration
context.
Table-1. Summary of clustering algorithms

Algorithm Application c"ﬁ‘;:“‘g Merits Limitations
Teader Chustering user sessions | Partitioning Tncremental Order dependent
(Harigan 1973) Qualitative Clusters
EM Chustering user sessions | Partitioning Memory STow linear
(Dempster etal  1977) | represented by Markov Efficient Sound | Convergence

chains mathemat cal Commutationally
background expensive
Fimzy o clustering Chusterig wer sesions | Parfitioning Overlappinz Desizn of
(Bezdek 1981) Fuzzy dusters membership
Nagaoui et al. (1999 Clustering function
COBWEB Clustering user sessions Model-based Incremental, Chuster Order dependent
(Fisher 1987) characterization
Arfoclass Chusterig wer sesions | Model-based | Strong Mathematical | Compriationally
(Hanson et al, 1991) Foundation Expensive, Fequires
High quality clusters | prior asumptions
BIRCH Clustering user sesstons Hierarchical Incremental, Efficient | Order dependent
(Zhang et al 1996) for  high dimension | Creation
data ‘unmatural’ dusters
Self-Organizing Maps Clustering user sessions Model-based Visualization of high- | Preprocessing and
(Kohonen 1997) dimensional data Nommalization of the
data, Prior
specification
of the mmber of
clusters
ITERATE Clustering user sessions Model-based Order Independent Notincremental
(Biswasetal.. 1995 Not scalable
PageGather Tridex Page Symthes s Partitioning Overlapping chusters, | Computatiorafly
(Perkowitz and Each cluster is a direct | expensive
Etioni, 1998 ‘behavioral
pattern

B. Sequential pattern discovery introduces the time
element in the process of discovery. The aim is to recognize
temporal patterns (event sequences) that frequently occur in the
data. This approach is parficularly useful in recognizing site
application information navigation ftrends. Two types ol
methods were used to discover sequential patterns:
deterministic techniques, fracking the wuser's navigational
actions, and stochastic methods using the sequence of visited
web pages to predict future visits. Table-II presents an overview
of the sequential pattern discovery methods. Also presented is
the Web implementation mining software which uses each
algorithm, as well as the sequential method of exploration and
the advantages and disadvantages of each approach.
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Table-11. Summary of sequential algorithms for
pattern discovery

ISSN: 2278-3075, Volume-9 Issue-2S, December 2019

B. User Interest based Search
Mining for web usage can be used for web-based search. Web

Algorithm Application | Approach Merits Limitations usage mining is an important criterion for considerate the
Borges and | Extraction of | Stochastic Automafic generafion of | Requires heuristics P
Levens(1999) | mavigation partems mavigadon path for Ougut activities of users on the Internet and has recently been a
Spiliopoulou g)‘i?a?tﬁlsgi’ﬂszgieme Detenministic | Scalable, Meaningful ge;;mi?mated faVOI’Ite fleld for many researCherS
etal. (1999a) rules patterns procedure
Paliouras C'lus_tenng of Deterministic | Scalable, Meaningfil Lmu[e_d first-order
;tl:lrkﬁuggsgels ?Ellgl’aritl?ig;umsz Stochastic pszgne?smaﬂmmanml :;ile-]tlilgn{’:;;ris Table -IV Summary Of Several approaCheS for Content
Zhu2001), Back; d, A Models,
- - geiler%’l:?;:ofnalfjgﬁg; C;m;uiannnall_v based Web SearCh
path EXPENSIVE Approach Factors Solution L innita ti Reference
K‘?‘-?fa Quary contant, Query Query baszd clusters Query similarity [s6]
D. Discovering personalization operational knowledge — ;{’“‘““ﬁ — P E— =
bassd evwomis, User logs evword based clusters PR— 27
The trends observed were processed and evaluated to help Symonyms, Click strmm, | Fuzzy matehing cf Web | Distancs ssfimaion -
' - . - Queries variss between queries -
= ) . E"{". . ~ . ;I:d:riéizalimblsaéus!'s 'Ii,rr‘mg of 2 member -
human experts ' decision-making system, for example el FA— =
A . . == = =n= similarity measuras fanction -
Managers of the company, responsible for taking appropriate i o [ Peromaiost infoior | Sight e e o
serinirest, avontes filtering build masening system

action. Incorporating internet mining into the customization
phase by explicitly feeding the collected information into the
web-based system behavior configuration module is a more
interesting approach to customization. This functional
expertise is then passed on to users through one or more of
the configuration functions discussed in this paper. A web
configuration program's usability is largely based on the
installation policy of a website., i.e. how data is transmitted to
the end user.

VI. EXISTING SYSTEM

By means of various functions, personalization is
accomplished by enforcing a certain automation rule. Two
common types can be classified into the systems examined:
single-function and multi-function systems. Multi-function
systems can be designed to provide a diversity of
customization features, although single-function systems are
designed to offer a single configuration feature.The
framework analysis presented here focuses on the
customization solution that they provide in terms of policy
support for this customization solution and functionality as
well as the methodology they use for internet mining. Web
mining provides a new and exciting approach to
customization. The software systems have already used some
of the methods used in Internet usage mining. Nevertheless,
the software solution offered by these systems and the use of
Web Mining to accomplish the task still have several open
issues. Tables-111 outline these systems.

Table-111. Summary of Existing Personalization Systems

Personalization

System PatternsUsed | Personalized Functionality Policv
SETA A ssociations Recommendation of Hyperlinks, | Single User, Dynamic
(Ardissono and User Salutation, Content
Torasso, 2000) cusfomization
TELLIM Classification Personalized lavout. Content | Multi User, Dynamic
(inTELLIgent customization
Multimedia)

OraclediAs Classification Recommendation of Hyperlinks, | Multi User. Dynamic
and Associations | User Salutation

NETMIND Clustering  and | Recommendation of Hyperlinks, | Multi User, Dynamic
Classification Personalized lavout. Content

customization

SiteHelper Classification Recommendation of Hyperinks | Multi User, S@fic

WUM Sequential Customization of Hypedinks Multi User, Smfic
Pattemns

A. Web Content based Search

Web content mininginvolves the use of data mining
techniques. Due to the steady growth of web content and
substantial economic gain from such mining, activities in the
web content mining area have expanded rapidly. Yet
automated discovery of targeted or unexpected information
still faces some research challenges due to the complexity
and lack ofwebdatastructure. Table-1V summarizes different
Web content-based search approaches [55].
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Therefore, collected user access trends can be used in
different applications, such as keeping track of a user's
previously accessed websites. You can use these pages to
identify the user's typical behavior and make predictions.
Table-V summarizes the various Web search approaches.

Table-V. Summary of several approaches for Usage

based Web search
Approach Factors Solution L iwoi e tioms: Reference
Log filabassd | L252VieW i?f:ﬁf?;}m; Ouly one factor 1611
= e TES time o taken in to account
idantifieation
Haristic based S?ssim time, Ft.zz_y clu strinl_z of D‘ifﬂ:‘ult tu_idaﬂli_i_-‘ 162]
Lints var's sassion active vsar’s sassion

C. Web Personalization and Profile of User

A profile of user is a list of a single user's personal
information. A profile refers to the direct electronic
representation of the features of an individual User profiles
can be represented as a representation of a user model. The
user profiles were generated for explanation of the user's
context knowledge [47][48][49]. User profiles are the design
models used by users when web data is collected.Users
implicitly possess a concept model and are created from their
knowledge of the context. Such expertise is used to collect
relevant interest information and choices of a consumer.
There are three types of user profiles: interviewing,
semi-interviewing, and non-interviewing.

User profiles interviewing are known as ideal user profiles.
These are obtained through the use of manual procedures like
questionnaires, user interviews, etc. It is recommended that
everyone read each document in these methods and give the
document a positive or negative judgment on a particular
topic.Semi-interviewing user profiles were created with
limited user interaction through semi-automated techniques.
For example, such methods usually give users a list of
categories and ask users for interesting or not interesting
categories. Users are not interested at all in non-interviewing
methods, but instead explore client preferences. By observing
user activity and behavior, they create user profiles and gain
user background knowledge. In order to reflect user profiles,
several models have been created. These models include
regional or local knowledge base information. Market
research uses the current knowledge base of the market and
produces successful results. Common ontology like Word
net, Thesaurus, Digital Libraries are the knowledge base that
is widely used.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

e

www.ijitee.org

Y,
o] leunor

Exploring Innovation'



Knowledge Discovery from Web Data for Web Personalization

Store data that enables individual versatility is the common
way to use a profile. This is called Content-based Filtering,
which decides the relevance of the content when applied to a
text document by comparing the keywords contained in a
user profile with keywords extracted from the text [50]. User
profiles are stored on the server to avoid network
transmission of user profiles.Another powerful way to take
advantage of user profiles is personal and collaborative
filtering [51].This approach gathers a group of people's user
profiles and creates similarity-based recommendations. To
enforce cooperative filtering, all users' profiles must be
linked, so centralizing them on the server is also the best
storage location. Since all custom web applications must
have access to the full set of profiles for a specific user, the
user profile must be stored on the browser.

D. Customized search based on Semantics

The aim of Personalization is to define a subset of Web
data that corresponds to a user or user group's interested
profile. This can be done by recommending pages or filtering
user-friendly web pages [52]. For example, this can be
achieved, for instance, by evaluating user access to web data
from historical data history, and Clustering user-relevant
topics previously visited web pages based on content
similarities. If a new website is found to be like one of the
clusters, it can be sent to the user. Custom search defines
content and user profiles using Semantic Web Standards
(RDF and OWL).Web data access personalization based on
semantics can be used effectively to improve accuracy and
search recall, by re-ranking search results based on the past
activities of the learner. Using Ontology is the cornerstone of
the Web Personalization Semantic approach. Since web
pages are annotated with entity tags, a user-accessed web
pages will contribute to more active content
recommendations. Table-VI provides the list of different
web search approaches

Table-VI. Summary of various Web search concepts
proposed in the literature

Factors
Conce pis Precizion | Recall | Reference
Query Key word Limk User Logs
Ontologzy - v - v 50.4% 0% 57
Dersity-basad Clusering ” - — — 0.6% T83% 151
Fuzy matching ¥ - - - 0% 832% [58]
Hybrid Fuzzy St v - - - 01% | Bl4% [
Newro-fuzzy Systems - -— v ¥ 62.1% 8T% (]
Fuezy Neumal Natworks v v — — 70.2% 753% 18]
Fzzy chssification — v v — T0.4% TET% 18]
Setistical and Natworks Theary - v ¥ - 60.6% 683% [&4]
Neuzl Netrorls - -— - o 60.4% T3d% &3]
Pazz Thrasholding - — — v 36.4% T85% [e1

VII. RECENT TECHNOLOGYICAL
DEVELOPMENTS

According to Dr. Dave Chaffey, Digital Strategist and
co-founder and Content Manager of Smart Insights
marketing publisher and training network, existing
personalization tools are divided under five categories:
Personalization based analytics tools, personalization of
retail, personalization of content or business management
system, personalization of the B2B website as part of
marketing automation and libraries and modules of
personalization code. The five types of design options and
suggestions are as follows.
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Category 1. Personalization integrated with web analvtics

Once internet personalization tools first emerged, they
were part of expensive sofiware systems that were only
accessible to the largest companies, but today there are many
services that are ideal for small businesses. These are two of
the initial services available in a new form today and then a
totally' new kid on the block." Adobe Target, IBM product
recommendations and Google Optimize are some of the
examples.

Category 2. Personalization Software as Service (SaaS) for
Ecommerce

The second category we are analyzing here is primarily for
Ecommerce search and merchandising, which offers
automated product placements using aggregated behavioral
information and personal suggestions. Such solutions can be
considered the top retail customization products for
comparison if you are looking for a product separate from
your ecommerce or confent management system. Apptus.
Barilliance - SaaS Personalisation for Ecommerce. Bunting
Website Personalisation, Certona, ChoiceStream, Dynamic
Yield. Evergage (includes B2B), Emarsys. Monetate
Intelligent Personalization Engine. Omniconvert, Pure360 -
Ecommerce personalization, Pureclarity - FEcommerce
personalization, Qubit and Yusp are some of the example
implementations.

Category 3. Personalization features available as part of
Commerce Management Systems

According to Damien of Digicon's opinion, Episerver,
Sitecore. Kentico and Adobe with Target have built-in tools
to configure content based on different rules such as geo-
location, search terms. links, lead scores and also provide
more advanced user experience and profile-based
configuration. Episerver has an interesting personalization
approach which they describe as' Customization of no-rules:
more knowledge. less worl' It applies machine learning and
statistical analysis to user behavioral information to
customize classification and product pages without the need
for rules specification instead of conventional rules-based
automation used by many of the specialist services.

Category 4. B2B, marketing automation, and publisher
website personalization tools

Evergage is recommended as a tool that fits best in this
category that has a wide range of options for serving
personalization for content marketing in different placements
on a site. Other alternatives for B2B personalization or non-
retail consumer personalization are: BrightInfo (cost-
effective), Idio (enterprise). Ion Interactive (enterprise),
Sitespect (intermediate).

Category 5. Personalization code libraries and modules

As part of Amazon Web Services, Amazon made the
Amazon Personalize service freely available at the end of
2018.

VIIl. RESULTS AND DISCUSSIONS

Including the use of internet mining techniques that were
not thoroughly explored in web customization, several other
open issues pledge more directions for research. Some of
these are referred to here.
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» Most pattern discovery methods have a major problem
with their difficulty in handling very large data sizes, such
as those usually collected on the Internet. The scalability of
the pattern discovery approach can become essential in a
web personalization system .Scalability tends to the level
of time and memory increase criteria for a variety of factors
like. Nevertheless, the computational performance of the
customization unit is even more important, integrating the
patterns discovered.

« Another requirement for learning methods for cloud
personalization platform,their ability to change models
incrementally.

» User behavior differs over time and the construction of
models should be affected.

« In addition, there are a variety of open issues related to the
use of configuration data derived.

» The need for clear representation of the data extracted, i.e.
user models created by web-use mining tools, is a practical
issue.

» Ultimately, an important issue is the lack of studies to
assess their outputfor internet configuration systems. This
is partly due to the difficulty of setting clear evaluation
criteria.

IX. CONCLUSION

Web personalization is the process of modifying a website
to the needs of specific users, using the knowledge gained
from analyzing the wuser's navigational actions in
aggregationwith other data collected in the Web context,
namely structure, content and user profile data. The ability to
analyze very large data sets efficiently using pattern
discovery methods is essentialsince amount of facts collected
in common web-based services exceeds.The introduction of
internet use mining into the system of web personalization
has presented many methodological and technical
issues.Simultaneously, it has scarcely understood the
strength of this synergy between the two systems. Therefore,
it remains unexplored several interesting paths.
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