Faculty Course Guide

	Course
	MATH 3220 - Data Mining Methods, 3 credit hours

	Intent of the Course
	The mathematics curriculum in the Mathematics and Computer Science department was originally developed to provide a core mathematics education. It meets the needs of students going to graduate school or preparing to become secondary school classroom teachers. However, there is a growing desire to offer specific applied mathematics courses for students who wish to enter research or industry once they’ve graduated from Webster University. This course would help fulfill the need within our curriculum for applied mathematics experiences and broader exposure to the power of technology.

There are four specific learning issues that this course will directly address. These issues are: (1) students have little exposure to how mathematical techniques are applied to actual problems in research and industry, (2) students have a limited experience with the data extraction, cleansing, and manipulation processes necessary for successful mathematical analysis, (3) students have a narrow understanding of the computational issues associated with the application of various mathematical techniques to these problems in research and industry, and (4) students have little experience presenting their research findings to an audience in writing or in an oral presentation.



	Course Level 

Learning Outcomes
	At the completion of this course, each student will be able to:
1. Demonstrate good problem organization and solving skills.
2. Communicate their ideas orally in an organized and effective manner in classroom discussion.
3. Communicate their ideas in writing in an organized and effective manner using Project Reports.
4. Choose and apply mathematical algorithms and heuristics that are appropriate to given problems or desired outcomes.

5. Describe the mathematical algorithms and heuristics used in solving a specific problem and explain what problems they are best suited for.
Conduct a research project using a chosen mathematical algorithm or heuristic technique and present a formal report on the outcome.



	Course Content
	The following topics must be covered in the course:

· The problem solving process and methodology

· Written research reports

· Oral research presentations

Many of these following topics should be covered in the weekly course work in sequence with the text:

· Algorithms vs. Heuristics
· Models and Basic Techniques
· Exhaustive Search

· Local Search

· Greedy Algorithms
· Dynamic Programming
· Branch and Bound Techniques
· Escaping Local Optima
· Simulated Annealing
· Tabu Search
· Evolutionary and Genetic Algorithms

· Constraint Handling Techniques
· Tuning Algorithms and Heuristics to the Problem
· Noisy Data and Data Cleansing
· Artificial Neural Networks (ANN)
· ANN Activation Functions
· ANN Learning Optimization
· Machine Learning

· Learning and Memory Models

· Supervised Learning Algorithms
· Fuzzy and Hybrid systems



	Suggested Course Activities
	Some instructor facilitated in-class discussion time should be devoted to the following topics: the problem solving process and methodology, application of the various algorithms to example data sets, written research reports, oral research presentations.

Weekly homework exercises should provide the students with an opportunity to apply the algorithms discussed in the week’s material against representative datasets and to practice presenting their findings in writing.

The individual research project provides the student with the opportunity to experiment with a selected data mining topic. Students may select any research topic, subject to the instructor’s approval. Project topics should be identified by course midterm to ensure sufficient time for project development. Students will develop a working experiment with a data mining technique or algorithm and publish their findings in a report (approximately five double-spaced pages). They will conclude their project with a formal presentation in finals week. The student may use overhead transparencies or other aids in you presentation. It is highly recommended that students use Microsoft PowerPoint in their presentation to gain familiarity using this application.

The weekly assignment reports and the course research project report and presentation substitute for exams as student assessment instruments in this course.



	Textbooks 
	How to Solve It: Modern Heuristics, Z. Michalewicz and D. Fogel, Springer-Verlag, 2002, ISBN 3-540-66061-5

The instructor will provide additional supplementary reading material.



	Suggested

Waiver Policy
	The instructor can review and approve similar material from another program 



	Other
	Assessment: This is an elective course within the mathematics curriculum and therefore is not part of the formal program assessment plan.
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