Math 312:  Mathematical Statistics

Spring 2004

Professor:
Paul Roback

Office:
206 Old Music Hall

Telephone:
646-3861

Email:

roback@stolaf.edu
Office hours:
M 9:00 – 10:00,  W 10:30 – 11:30, Th 3:30 – 4:30, F 9:00 – 10:00



(or by appointment, or drop by and I’ll be happy to talk with you if I’m in)

Class meetings:
MWF 2:00-2:55:  SC188

Textbooks:

Introduction to Mathematical Statistics and Its Applications (3rd Edition) 

by Richard J. Larsen and Morris L. Marx.

Class materials:
Available in our course folder on the L drive

Course description:
“Some people hate the very name of statistics, but I find them full of beauty and interest.  Whenever they are not brutalized, but delicately handled by the higher methods, and are warily interpreted, their power of dealing with complicated phenomena is extraordinary.  They are the only tools by which an opening can be cut through the formidable thicket of difficulties that bars the path of those who pursue the Science of man”
      - Francis Galton

Statistics includes those techniques and tools used for the collection, display, and analysis of data for the purpose of making decisions or constructing mathematical models.  For example, the relative effectiveness of two different drugs in treating a certain disease could be decided by analysis of data resulting from testing the treatments on different groups.  Also, one might model the relationship between the weight of a child at birth and the amount of alcohol consumed by its mother during pregnancy.  Scientific conclusions, especially in the life or social sciences, must begin with and be backed by statistical analysis.  Thus, we will explore the theoretical properties of statistical inference methods, and we will apply these methods to many sets of real data, especially through S-Plus, a powerful statistical computer package.  Because the methods of statistics are based on probability theory, some background in this subject is required.

Course objectives:

1. To learn basic techniques for exploring and describing data sets.

2. To appreciate the importance of how data are produced.

3. To understand the mathematical theory behind common methods of statistical inference, such as point estimation, confidence intervals, and hypothesis testing.

4. To apply statistical methods learned to help solve interesting and realistic problems across a variety of fields.

5. To gain facility in S-Plus, especially to write simulations which illustrate properties of theoretical results.

Grades:  Your course grade will be determined as follows:




Homework


35%




2 midterm exams

30%  (15% each)




Project



15%




Final Exam


20%

Homework:  As you can see, homework assignments will play a very important role in this course.  Homework assignments will encompass book problems along with data analysis and programming using S-Plus.  Some important notes on homework assignments:

· Although you are encouraged to discuss problems with each other, I expect each person to hand in their own work or their own computer code.

· You must show your work for full credit.

· Homework is due in class on the due date.  Anything after this will be assessed a late penalty.

· Most assignments will be due on Wednesday, but I expect that you will work on them over the course of the week.  The assignments are definitely not designed to be one-night jobs.

Project:  An important part of this course is a paper (and possibly a presentation) to be completed toward the end of the semester.  Several options for project topics will be offered based on important modern developments in Mathematical Statistics which are not covered in the textbook.  This exercise will give you an opportunity to research a mathematical topic and demonstrate your understanding. 

Exams:  The three exams will feature questions covering mathematical details, conceptual understanding, and application of the procedures and techniques learned.  They may involve in-class portions, take-home portions, or a mixture of the two.  Make-up exams will be granted only under very special circumstances, and only if arranged in advance.  

Textbook:  Past students have found this text to be extremely readable (especially for a math text).  The examples and case studies are particularly informative and actually kind of interesting.  Thus, I expect you to keep up with assigned readings and come to class prepared!  If I feel that readiness is slacking, I reserve the right to resort to quizzes or other nasty devices…

Class sessions:  Regular attendance is essential and in-class participation is expected.

A Note about Disabilities:  If you have a documented disability that will impact your work in this class, please contact me to discuss your needs.  Additionally, you will need to register with Student Disability Services located at the Academic Support Center in Room 1 of the Old Main Annex.  All such discussions will be confidential.

A Note about the Honor System:  St. Olaf's Honor System is an integral part of your academic experience. Any violation of this code is considered extremely serious and will be handled by the Honor Council. Here are some guidelines for this class.  They do not cover all eventualities so if you have any doubts about a course of action you can ask me. In all cases you are bound by the College's Honor Code (see http://www.stolaf.edu/stulife/thebook ).

· Homework assignments may be done in collaboration with other students (this is highly encouraged). However, the final product must written by you, in your own words.

· In no event can you copy answers from another student, a web site, solutions manuals, or elsewhere.

· When you sign your pledge on an exam that you have “neither given nor received assistance, and seen no dishonest work” I treat your signature as your solemn pledge that all your actions have been honorable.  For example, if we have a take-home exam, you are assuring me that you shared no information with others, that you did not solicit or receive help from anyone besides me, etc.

· Don't treat the honor code lightly; if you're in doubt about a possible violation, ask me.

Outline of topics:  The following table provides a rough sketch of the topics we’ll cover during specific weeks, along with the associated reading assignments in our textbook:

Week

Topics







Book Chapters
Feb 9-13
Point and interval estimation; S-Plus introduction

5.1-5.3

Feb 16-20
Hypothesis testing





6.1-6.3

Feb 23-27
Type I and II errors; generalized likelihood ratio


6.4-6.5

Mar 1-5

The normal distribution; 
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 distributions


7.1-7.4

Mar 8-12
Inference about 
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; types of data



7.5-8.2



Midterm Exam #1 (Wed, March 10)

Mar 15-19
Two-Sample t-test; F-test for equal variances


9.1-9.3

Mar 22-26
SPRING BREAK

Mar 29-Apr 2
Testing equal proportions; confidence intervals with 2 samples
9.4-9.5

Apr 5-7

Properties of estimators; min-variance; sufficient; consistent
5.4-5.7

Apr 9-12
EASTER BREAK

Apr 14-16
Properties of estimators (continued)







Midterm Exam #2 (Fri, April 16)

Apr 19-23
Multinomial distribution; goodness-of-fit tests


10.1-10.4

Apr 26-30
Contingency tables; method of least squares


10.5, 11.1-11.2

May 3-7
The linear model; covariance and correlation


11.3-11.4

May 10-14
Analysis of variance





12.1-12.3



May 17

Review



Final Exam (Sat, May 22, 9:00-11:00 AM)
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