Multivariate Analysis
ECPY 725
Course Outline

Ecpy 725 will provide you with an introduction to a set of statistical models that occur in research designs (both manipulated and observational) that give rise to multiple (i.e., more than one) dependent variables. Most of the techniques covered in this course have clear univariate analogues, i.e., the structural design characteristics of the explanatory variables are identical for both univariate and multivariate designs; only the multiple response variables create the need for more complex analytic and computational strategies which lead to some new test statistics and measures of strength of association. We will approach the solution of these problems by means of the General Linear Model (GLM) and will develop an understanding of several classical multivariate techniques by solving the general linear model under a variety of circumstances. While the techniques of multivariate multiple regression analysis, multivariate analysis of variance, canonical correlation, and discriminant analysis appear very different from one another, they really are not. With some rather simple strategies for representing unique kinds of "information" contained in the design matrix they are all special cases of multivariate multiple regression analysis which is the most intuitively appealing form of the general linear model.  In the final two weeks of the course we will undertake a brief discussion of a statistical model that subsumes most of the models above as special cases—the analysis of covariance structures.  In essence these models will allow the analyst to perform the “confirmatory” version of truly multivariate analyses.    

The basic strategy for this course, therefore, will be to capitalize on what you already know (univariate regression analysis and univariate analysis of variance) and to generalize this knowledge to more complex multivariate analyses. You may be surprised to learn as we go along that many of these quite complex analytic techniques are very clever generalizations of the most simple Pearson product-moment correlation coefficient. Granted, most of the techniques require additional knowledge of matrix algebra (it's more efficient) and additional knowledge of a few new statistical quantities that are immaterial to univariate analyses. Our purpose in this class, of course, is to master those very techniques such that you can intelligently employ multivariate analyses in your research work. The topical outline of the course will include the following:

Review of Multiple Regression/Correlation Analysis
Matrix Algebra
Solution of Univariate MR problems via matrix techniques
Multivariate Multiple Regression Analysis 
Canonical Correlation Analysis
Multivariate Analysis of Variance
   One way designs
   Factorial Designs
   Repeated Measures Designs
Introduction to the Analysis of Covariance Structures {aka, Structural Equation Modeling}

Exercises, Class Participation and Grading

The grading in this course is on an S/U basis. Evaluation in this course will be based on a series of about 10-12 exercises and assignments spread throughout the semester. Most exercises will be oriented toward data analysis and interpretation, with some of the exercises introduced at appropriate points asking you to evaluate and summarize the required readings. A grade of S can be achieved by completing the assigned exercises on time and to the satisfaction of the instructor (i.e., get it at least 80% right = S for the exercise; < 80% correct = U for the exercise).  For courses graded as S/U, the university’s definition of a passing grade is a B or better.  The grade of B corresponds to 80% successful completion.  Hence you need to successfully complete at least 80% of the assignments in order to achieve a grade of S in the class.  

Exercises will be distributed at appropriate points in class and will be due at a specified time one week following their distribution.  Requirements for the format of the submitted exercises will be discussed in class.  Exercises must be submitted in hard copy; electronic submissions via email will not be accepted.  Late exercises incur a grade of zero (U).  

Throughout the class lectures, examples will be utilized extensively to facilitate understanding of the techniques and in preparation for the exercises.   Most of the techniques that we will cover in this class are computationally demanding and require appropriate software and sufficient allowance of time to complete the exercise.  The main package we will use will be SPSS 15 or 16. Throughout the semester, I will also introduce you to SAS, SAS-JMP, STATA, SYSTAT, S-PLUS, and other software packages for multivariate analysis; each package has its advantages and disadvantages.  You will also need an e-mail address for occasional communications, announcements, and so forth.

Data for the each of the exercises will be provided and you can either use that data or you may use data of your own choosing, provided that the data are properly structured for multivariate analysis addressed in the exercise. The advantage of working with your own data is that the results are considerably more meaningful and the concepts will sink in a lot faster and stick with you a lot longer.

There are several models for teaching a course such as Ecpy 725, ranging from the strictly theoretical (mathematical) to the purely applied (cookbook) versions. My experience teaching this topic to Ph.D. level behavioral scientists is that neither approach alone is entirely satisfactory. Consequently, I will aim for the middle distance in which the practical applications are emphasized, but not to the exclusion of the theoretical underpinnings of the models. You need a little deeper insight into the origin of the techniques and their basic logic in order to pursue intelligent application of the analyses and designs. The assumptions I make about your background and current statistical training are as follows:

Mathematical Background: Less than half of the class will have had a college level calculus course, and 1 in 100 will have had experience with matrix algebra; we can use the calculus sparingly and trust that the experts got it right. However, we do need to master some basic linear algebra and matrix techniques; all multivariate analysis is described, computed, and presented in matrix terms. If you have had no previous experience with these topics it will not be an impediment. We will build what we need into the class.

Statistical Background: I assume a graduate level general statistics course in which topics of probability, distributions, descriptive statistics, and inferential techniques have been covered. I also assume a full semester course in univariate multiple regression analysis and full semester course in the univariate analysis of variance. ECPY 725 is general linear model course.  We will do enough review of these univariate methods in the first week of class to insure that we are all starting at more or less the same place.

Most all of the course materials, including this syllabus, the exercises, and the data sets, can be found on the class website:  www.albany.edu/~rfh64/ecpy725.  The readings for the course can be found on the UAlbany Electronic Reserve system which you can access through the UAlbany website.  You will need a copy of Adobe Acrobat Reader (available as a free download at www.Adobe.com) on your computer to access the documents which are all in .pdf format.  The data sets are in SPSS.sav format.  The textbooks (Tabachnick & Fidell, 2007; Bray & Maxwell, 1984; and Keith, 2006) are available in the University Bookstore.
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Note: References denoted with a * are optional.   

The SEM Listserve can be accessed at http:\\www.ga.edu.rigdon/sem

A student copy of LISREL 8.80 can be downloaded from ssicentral.com

A student copy of Mplus 5.0 can be downloaded from statmodel.com

AMOS is now marketed by SPSS and no longer has a free demo

Other SEM programs (EQS, RAMONA, CALIS, EZpath) can be obtained from their publishers.
