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The management of web sites imposes a constant demand for new information and timely updates due
to the increase of services and content that site owners wish to make available to their users, which in
turn is motivated by the complexity and diversity of needs and behaviours of the users. Such constant
labour intensive effort implies very high financial and personnel costs. The growth of World Wide Web
and technologies has made business functions to be executed fast and easier. E-commerce has provided
a cost efficient and effective way of doing business. Web mining is usually defined as the use of data
mining techniques to automatically discover and extract information from web documents and services.
Also, web data mining is commonly categorized into three areas: web content mining that describes the
discovery of useful information from content, web structure mining that analyses the topology of web
sites, and web usage mining that tries to make sense of the data generated by the navigation behaviour
and user profile.
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This study combines Fuzzy Logic and multicriteria TOPSIS method for the selection, from three different
alternatives, which machines of high productivity is more convenient to a construction company. The
evaluation of each alternative is made through group decision making which identifies the most important
criteria according to the requirements presented by the company. To assess the selected criteria in the
TOPSIS method is weighted by a group of experts who, based on their experience and knowledge of
this type of machinery, assess the relevance of these in the operation and functioning of the hydraulic
excavator. Both qualitative and quantitative studies are used in this work, however the experts evaluate,



through surveys based on Likert scale all the criteria in which they want to measure the perception. Data
provided from the surveys is used for the construction and association of the groups of expert’s opinion
through the use of fuzzy sets to avoid ambiguity problems of the linguistic variables.
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DSS for Web Mining Using Recommendation SYSEeIM ....c.co.eiiiiriieeoerieieeicee e 22
Varaprasad Rao M, Anurag Group of Institutions, India
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Decision Supports Systems (DSS) are computer-based information systems designed to help managers
to select one of the many alternative solutions to a problem. A DSS is an interactive computer based
information system with an organized collection of models, people, procedures, software, databases,
telecommunication, and devices, which helps decision makers to solve unstructured or semi-structured
business problems. Web mining is the application of data mining techniques to discover patterns from
the World Wide Web. Web mining can be divided into three different types — Web usage mining,
Web content mining and Web structure mining. Recommender systems (RS) aim to capture the user
behavior by suggesting/recommending users with relevant items or services that they find interesting
in. Recommender systems have gained prominence in the field of information technology, e-commerce,
cte.. by inferring personalized recommendations by effectively pruning from a universal set of choices
that directed users to identify content of interest.

Chapter 4
Mastering Intelligent Decision Support Systems in Enterprise Information Management................... 35
Kijpokin Kasemsap, Suan Sunandha Rajabhat Universiry, Thailand

This chapter explains the overview of Intelligent Decision Support Systems (IDSSs); the overview of
Enterprise Information Management (EIM); the IDSS techniques for EIM in terms of Expert System
(ES). Multi-Agent System (MAS), Fuzzy Logic (FL), Artificial Neural Network (ANN), Evolutionary
Computation (EC), and Hybrid System (HS); and the multifaceted applications of IDSSs in EIM.
IDSS techniques are rapidly emerging as the modern tools in information management systems and
include various techniques, such as ES, MAS, FL, ANN, EC, and HS. IDSS techniques can increase the
sensitiveness, flexibility, and accuracy of information management systems. IDSS techniques should be
implemented in modern enterprise in order to gain the benefits of using the decision-making process
concerning EIM. The chapter argues that utilizing IDSS techniques for EIM has the potential to increase
oreanizational performance and reach strategic goals in global operations.
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Web Data Mining in Education: Decision Support by Learning Analytics with Bloom’s
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Web data mining for extracting meaningful information from large amount of web data has been explored
over a decade. The concepts and techniques have been borrowed into the education sector and the new
rescarch discipline of learning analytics has emerged. With the development of web technologies, it has



been a common practice to design online collaborative learning activities to enhance learning. To apply
learning analytics techniques to monitor the online collaborative process enables a lecturer to make
instant and informed pedagogical decisions. However, it is still a challenge to build strong connection
between learning analytics and learning science for understanding cognitive progression in learning.
In this connection, this chapter reports a study to apply learning analytics techniques in the aspect of
web usage mining and clustering analysis with underpinning Bloom’s taxonomy to analyze students’
performance in the online collaborative learning process. The impacts of intermediate interventions are
also elaborated.
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The Web can be defined as a depot of varied range of information present in the form of millions of
websites dispersed around us. Often users find it difficult to locate the appropriate information fulfilling
their needs with the abundant number of websites in the Web. Hence multiple research work has been
conducted in the field of Web Mining so as to present any information matching the user’s needs. The
application of data mining techniques on web usage, web content or web structure data to find out useful
data like users’ way in patterns and website utility statistics on a whole can be defined as Web mining.
The main cause behind development of such websites was to personalize the substance of a website
on user’s preference. New methods are developed to deal with a Web site using a link hierarchy and a
conceptual link hierarchy respectively on the basis of how users have used the Web site link structure.

Chapter 7

Sathiyamoorthi V, Sona College of Technology, India

In recent days, Internet technology has provided a lot of services for sharing and distributing information
across the world. Among all the services, World Wide Web (WWW) plays a significant role. The slow
retrieval of Web pages may lessen the interest of users from accessing them. To deal with this problem,
Web caching and Web pre-fetching are the two techniques used. Web proxy caching plays a key role
in improving Web performance by keeping Web objects that are likely to be used in the near future in
the proxy server which is closer to the end user. It helps in reducing user perceived latency, network
bandwidth utilization, and alleviating loads on the Web servers. Thus, it improves the efficiency and
scalability of Web based system. This chapter gives an overview of Web usage mining and its application
on Web and discusses various approaches for improving the performance of Web.

Chapter 8

Multi-Agent-Based Information Retrieval System Using Information Scent in Query Log Mining

for Effective Web SEarch....... .ottt e s s e er e 131
Suruchi Chawla, Shaheed Rajguru College Delhi University, India

This chapter explains the multi-agent system for effective information retrieval using information scent
in query log mining. The precision of search results is low due to difficult to infer the information need



of the small size search query and therefore information need of the user is not satisfied effectively.
Information Scent is used for modeling the information need of user web search session and clustering
is performed to identify the similar information need sessions. Hyper Link-Induced Topic Search (HITS)
is executed on clusters to generate the Hubs and authorities for web page recommendations to users
who search with similar intents. This multi-agent system based on clustered query sessions uses query
operations like expansion and recommendation to infer the information need of user search queries and
recommends Hubs and authorities for effective web search.
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Developing Efficient Knowledge based Systems

Chapter 9
Knowledge Representation Technologies Using Semantic Web ... 158
Vudattu Kiran Kumar, Dravidian University, India

The World Wide Web (WWW) is global information medium, where users can read and write using
computers over internet. Web is one of the services available on internet. The Web was created in 1989
by Sir Tim Berners-Lee. Since then a great refinement has done in the web usage and development of
its applications. Semantic Web Technologies enable machines to interpret data published in a machine-
interpretable form on the web. Semantic web is not a separate web it is an extension to the current web
with additional semantics. Semantic technologies play a crucial role to provide data understandable
to machines. To achieve machine understandable, we should add semantics to existing websites. With
additional semantics, we can achieve next level web where knowledge repositories are available for better
understanding of web data. This facilitates better search, accurate filtering and intelligent retrieval of
data. This paper discusses about the Semantic Web and languages involved in describing documents in
machine understandable format.

Chapter 10
Discovering Knowledge Hidden in Big Data from Machine-Learning Techniques...........ccccccuevuviae. 167
Adiraju Prashantha Rao, Anurag Group of Institutions, India

As the speed of information growth exceeds in this new century, excessive data is making great troubles
to human beings. However, there are so much potential and highly useful values hidden in the huge
volume of data. Big Data has drawn huge attention from researchers in information sciences, policy and
decision makers in governments and enterprises. Data analytic is the science of examining raw data with
the purpose of drawing conclusions about that information. Data analytics is about discovering knowledge
from large volumes data and applying it to the business. Machine learning is ideal for exploiting the
opportunities hidden in big data. This chapter able to discover and display the patterns buried in the
data using machine learning.
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Knowledge-Based Decision Support System for Analyzing the Relevancies of Various Attributes
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Data mining extracts novel and useful knowledge from large repositories of data and has become an
effective analysis and decision means in any organization. The resource of the World Wide Web is almost
infinite. The growing importance of electronic media for storing and disseminating text documents has



created an urgent need for tools and techniques that assist users in finding and extracting relevant and
previously unknown information from massive collection of documents available in the web. Thus the
development of techniques for mining unstructured, semi-structured, and fully structured textual data
has become quite important in both academia and industry. Information management of well organized
databases has been a focus of the Data mining research. When to specify too many attributes, system
will slow down thus exclude irrelevant or weakly relevant attributes. The general idea behind attribute
relevance analysis is to compute some measure that is used to quantify the relevance of an attribute with
respect to a given class or concept.

Chapter 12

Website Topology Modification with Hotlinks Using Mined Webusage Knowledge .............ccccvnee.. 194
Thendral Puyalnithi, VIT University, India
Madhu Viswanatham V, VIT University, India

The hotlinks are the special links introduced in the website to reduce the time to access certain webpages
in a webpage that is present in the deeper levels of the topology. Hotlinks selection mechanism plays a vital
role in quick access of webpages. The problem is to decide which webpage should be having hotlinks and
where the hotlinks should be placed in the website tree topology. We have proposed a methodology which
starts by finding the frequent webpage access pattern of visitors of the website. The frequent pattern is
found using Associative mining, Apriori algorithm or Frequent Pattern Tree algorithm. Then the frequent
patterns are passed through page ranking mechanism. We find the pattern which is having the highest
priority. Then the hotlinks are created for the members (webpages hyperlinks) of the pattern. Thus, the
work is about assigning hotlinks for a set of pages which are frequently visited. Thus, by updating the
topology by introducing hotlinks we can reduce the time to access the web pages.
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Chapter 13
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Social media mining is the process of representing, analyzing, and extracting actionable patterns
and trends from raw social media data. Social media is favored by many users since it is available to
individuals without any limitations to share their opinions, educational learning experiences and concerns
via their status. Twitter API, twitter4j, is processed for searching the tweets based on the geo location.
Student’s posts on social network offers us a stronger concern to take decisions concerning the particular
education system’s learning method of the system. Evaluating knowledge in social media is sort of a
difficult method. Bayes classifier are enforced on deep-mined knowledge for analysis purpose to urge
the deeper understanding of the information. It uses multi label classification technique as every label
falls into completely different classes. Label based measures are mostly taken to research the results and
comparing them with the prevailing sentiment analysis technique.



Chapter 14
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The retrieval of sub-graph tfrom a large graph in structured data mining is one of the fundamental tasks
for unalyze. Visualization and analyze large community graph are challenging day by day. Since a large
community graph is very difficult to visualize, so compression is essential. To study a large community
graph. compression technique may be used for compression of community graph. There should not be
any loss of information or knowledge while compressing the community graph. Similarly to extract
desired knowledge of a particular sub-graph from a large community graph, then the large community
eraph needs to be partitioned into smaller sub-community graphs. The partition aims at the edges among
the community members of dissimilar communities in a community graph. Sometimes it is essential to
compare two community graphs for similarity which makes easier for mining the reliable knowledge
from a large community graph. Once the similarity is done then the necessary mining of knowledge can
be extracted from only one community graph rather than from both which leads saving of time.

Chapter 15

Social Network Web Mining: Web Mining Techniques for Online Social Network Analysis ........... 284
Balamurugan Balusamy, VIT University, India
Vegesna Tarun Sai Varma, VIT University, India
Sohil Sri Mani Yeshwanth Grandhi, VIT University, India

Today. social networks are major part of everyone’s lives. They provide means to communicate with
people across the globe with ease. As of July 2016, there are over 1.71 billion monthly active Facebook
users. They generate significant amount of data, which if analysed well will provide us with valuable
mformation. This can be done by analysing the log data collected at the respective social networking
service. This chapter focuses on extraction and analysis of Facebook data since it is presently the most
used social network. The result of analysis can be used in building decision support systems for an
oreanization to help with the decision making process.

Section 5
Developing Data and Text Mining Systems

Chapter 16
Data Mining and Data Warehousing: Introduction to Data Mining and Data Warehousing.............. 312
Sathivamoorthi V, Sona College of Technology, India

[t is generally observed throughout the world that in the last two decades, while the average speed of
computers has almost doubled in a span of around eighteen months, the average speed of the network
has doubled merely in a span of just eight months! In order to improve the performance, more and more
rescarchers are focusing their research in the field of computers and its related technologies. Data Mining
i~ one such research area. It extracts useful information the huge amount of data present in the database.
The discovered knowledge can be applied in various application areas such as marketing, fraud detections
and customer retention. It discovers implicit, previously unknown and potentially useful information
out of datasets. Recent trend in data mining include web mining where it discover knowledge from web
based information to improve the page layout, structure and its content.



