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02 AR Linear Algebra, Numerical Methods, Computer Progamming, Statistics
Prerequisite (including Regression Analysis), Probability Theory (including

Markov chains), Mathematical Statistics (or Advanced Statistics),
or consent of the instructor
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As a foundation for other statistics courses, the objective of this course is to cover
matrix algebra and computing algorithms that are most relevant to statistics as well
as two commonly used programming languages for statistical analysis and research.
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To provide a solid training in rigorous thinking and reasoning ability.
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To establish well-founded background knowledge in pure and applied mathematics.
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To prepare the students for interdisciplinary study in the future.
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A Have well-founded expertlse and be capable of logical o
reasoning.
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B |Be able to study other fields of science so as to conduct ®
interdisciplinary research in the future.
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C Be capable of independent thinking and have the problem-solving o
skills.
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Course Outline

1. Programming languages and vectorized computation
2.Matrix algebra, including special products, block multiplication
3. Canonical/LU/singular-value decomposition. Numerical Linear Algebra

4.Use of matrix algebra and relevant results in differential calculus and
statistics

5. Introduction to simulation and various sampling methods
6. Resampling methods and their use in estimation

7.Selected iterative estimation methods, e.g. Newton' s algorithms, EM, MCMC
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)
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A full-time instructor, computing workstation and a computer lab with networked
broadcast system, and statistical software such as R/Splus and SAS, a technician who
administrates the computer lab and computing workstation.
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Course Requirements and Suggested Teaching Methods
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Lecture, dlSCUSSlOH, exercise, and computer project
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