Math 207:  Advanced Statistical Methods

Spring 2002

Professor:
Paul Roback

Office:
311 Fanning Hall

Telephone:
439-5206

Email:

pjrob@conncoll.edu
Office hours:
Tue, Wed, Thu 10-11



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

Class meetings:
MWF 2:30 – 3:45:  Brown Auditorium (in Hale)

Textbook:

The Statistical Sleuth: A Course in Methods of Data Analysis (2nd Edition)




   by Ramsey and Schafer

Class web site:

http://peach.conncoll.edu:8900/public/MAT207/

   or http://www.conncoll.edu/is/info-resources/course-pages/



   (Note that WebCT login = initial WebCT password = Conncoll email address)

Course description:
“Data! data! data!” he cried impatiently.  “I can’t make bricks without clay.”  - Sherlock Holmes

A cornucopia of statistical methods are available for the analysis of data, and the most appropriate method for empirically investigating a set of scientific questions depends on collecting data appropriately, designing the study appropriately, and using valid statistical models.  In this course, we will explore several flexible and powerful statistical methods, including multiple regression, logistic regression, analysis of variance for multifactor studies, time series, and repeated measures.  We will use SPSS, a statistical software package, to explore many real sets of data, and we will also study the mathematical models underlying these methods.

The text for this course, The Statistical Sleuth, extensively uses case studies to introduce, motivate, and illustrate the statistical methods and ideas we’ll learn.  In describing the title of the book, the authors state, “Statistical sleuthing is the process of using statistical tools to answer questions of interest.  It includes devising experiments to unearth hidden truths, describing real data using tools based on ideal mathematical models, answering questions of interest efficiently, verifying that the tools are appropriate, and snooping around to see if there is anything more to be learned.”

Course objectives:

1. To develop “statistical literacy”, a working understanding of basic elements of statistics that can help in critically evaluating data-driven results in your field of interest and in your everyday lives.

2. To obtain a rich set of statistical tools for data analysis, with an understanding of the underlying mathematical models.

3. To enable you to confidently and carefully interpret the results of data analyses and clearly communicate those results.

4. To receive practical experience in probing real sets of data addressing meaningful research questions.

5. To explore how one might design studies to collect appropriate data for addressing research questions.

Grades:  Your course grade will be determined as follows:




Homework



40%




Exam #1 (Friday, Feb 22)

20%




Exam #2 (Friday, Apr 19)

20%




Final Project



20%

Homework:  As you can see, homework assignments will play an important role in this course.  Homework assignments will usually focus on “Computational Exercises” and “Data Problems” from the book, and will involve considerable computer work.  We will spend time each week in computer lab with the SPSS analysis parts of the homework assignments.  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.  You may choose to work with a partner on data analyses and thus produce the same computer output – that’s okay, but I want written interpretations and responses to be in your own words.

· SPSS is available on most campus PCs and through the key server

· 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 start soon after receiving the assignment.  The assignments are definitely not designed to be one-night jobs.

· You will be allowed to drop your lowest homework score.

Exams:  The two exams will involve (at least partially) statistical analyses on the computer, so they will either take place in the computer lab or be given as take-home exams.  These exams will focus on your abilities to use the statistical software, to interpret results, to understand mathematical models underlying statistical methods, to express an understanding of statistical concepts, and to engage in statistical thinking on open-ended questions.  Make-up exams will be granted only under very special circumstances, and only if arranged in advance

Project:  An important part of this course is a group project to be completed by the end of the semester.  You will use methods learned in this course (or perhaps methods in our textbook that we don’t have time to cover) to analyze existing data which addresses a scientific question of interest to you.  This is a team-oriented task that will require extensive writing, data analysis, and critical thinking.  No projects will be accepted after the due date.

Textbook:  Hopefully you will find the Case Studies interesting and illuminating.  The text in the chapters, besides describing mathematical details and interpretations, is densely packed with valuable tidbits reflecting careful statistical thinking about the Case Studies.  Thus, as you do your readings, read slowly and thoughtfully, and bring questions to class!  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.  This class brings together students with varying backgrounds in math and statistics, so it is especially vital that you raise questions in class when you don’t understand (or have never seen) a particular topic.  Our small class size allows us flexibility to cover difficult ideas in greater depth.  Plus, if there are topics you’d especially like to cover, we have some flexibility in that regard, too.  Please bring your textbook and a calculator with you to class each time, because we will occasionally work through problems in small groups.

Computer labs:  Our classroom in Brown Auditorium is equipped with PC laptops.  Generally, each Friday we will attempt to answer interesting scientific questions through data analysis on the computer (questions that will form a big part of your weekly homework assignments).  In these important sessions, we will use techniques we have been learning using SPSS, one of the more powerful and popular statistical software packages.  Please bring your textbook, your data CD, and your class notes with you to lab each time.

Outline of topics (updated 5/26/03):  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

Jan 21-25
Drawing Statistical Conclusions



1


Jan 28-Feb 1
Inference Using t-Distributions and Assumptions
2-3


Feb 4-8

Simple Linear Regression



7


Feb 11-15
Assumptions for Simple Linear Regression

8


Feb 18-20
Finish Chapters 1-3, 7-8






Feb 22

EXAM #1


Feb 25-Mar 1
Multiple Regression




9


Mar 4-8

Inferential Tools for Multiple Regression

10


Mar 11-22
SPRING BREAK


Mar 25-29
Model Checking and Refinement


11


Apr 1-5

Strategies for Variable Selection



12


Apr 8-12
Logistic Regression for Binary Response Variables
20


Apr 15-17
Finish Chapters 9-12, 20



Apr 19

EXAM #2


Apr 22-26
Logistic Regression for Binomial Counts
21


Apr 29-May 3
Alternatives to t-Tools




4


May 6-10
Wrap-up








May 13

FINALS BEGIN
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