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Course Objectives

This course is an introduction to stochastic inequalities and comparison methods for
establishing the inequality. My goal is to develop students’ intuition, which,
hopefully, will enable students to think inequality probabilistically.
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To provide a solid training in rigorous thinking and reasoning ability.
9 BRI AE R g A #H am .

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 expertise in probability and statistics, and o
good analytical ability in solving real problems.
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Have the computer programming and statistical computing skills.
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C |Be able to study other fields of science so as to conduct O
interdisciplinary research in the future.
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Course Outline

We will start with two popular orderings between random variables: stochastic ordering
and variability ordering. We then talk about an important inequality concept between
life distributions that is based on notions of aging. These inequalities and orderings
will also be extended carefully to random vectors.

In the second part of the course, we move to introduce a few common comparison methods
for establishing stochastic inequalities between stochastic models. Those include
functional method, mapping method and sample-path method. If time 1s allowed, we will
further introduce another useful comparison tool, the coupling method, which plays a
crucial role in modern applied probability.
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)
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Course Requirements and Suggested Teaching Methods
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