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In this course we will introduce the fundamental principles,
techniques and uses of data mining and data science. The
emphasis primarily is on understanding the fundamental
concepts and key technologies of data science and business
applications of data mining. The course will also discuss many
case studies and real-world applications, from which students
will explore the mechanics of how the data mining methods
work as is necessary to understand and illustrate the
fundamental concepts and business applications.
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The course covers both the concept and application of
roadmapping, including frameworks, examples and cases,
positioning roadmapping in the context of strategy and
innovation. Practical activities provide participants with an
opportunity to explore the practical application of the ideas.
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Information theory is the elegant application of mathematics to
the problems of information transmission and information
compression. The questions "what are the fundamental limits of
information transmission?" and "what are the fundamental limits
of data compression?" are answered.

This course starts with an introductory explanation of how
communication and information systems, from which our
information society derives its benefits, are related to information
theory. The general structure of communication systems and
corresponding mathematical models will be presented. Following
that, definitions and theorems that are frequently used in
information theory are reviewed. With that mathematical
knowledge, source coding, entropy, mutual information,
communication channel capacity, capacities of source and
channel coding, and rate-distortion functions will be explained;
theory is clarified through proofs of theorems. Finally, these
topics are extended to advanced information theory as well as
giving their relationship with other disciplines. We will also
discuss the practical impact that information theory has on
technology.
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