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Cour se (bj ecti ves:

Upon conpl etion of the course the student should be able to:

1. D agnose probl ens using exploratory data anal ysis procedures.
2. Sel ect and be able to apply a variety of statistical nodels.
3. Use met hodol ogi es to determ ne and eval uate the attri butes

t hat deci sion makers use to select fromanong alternatives.
4. Apply conputer software to the anal ysis of business probl ens.
Text books:

a) Joseph F. Hair, Jr., Rolph E. Anderson, Ronald L. Tatham &
WIlliamC Black, Multivariate Data Analysis with
Readi ngs, 1998, 5th edition, Prentice Hall.1

b) A coursepack Appl Stat Model s/ Dec Mkg contains rel evant
SAS .log and .Ist files (and other class materials) is
avai l able for sale at The Printshop at 6 Decatur Street only.

VW will be using the Mcrosoft Wndows version of SAS version 8.
SAS is available in the student conputer |abs, or you nmay choose
to purchase a copy that will not work after July 1, for use off
canpus. There is volum nous help available to you while you use
SAS. You will find additional information at the DSc8450 web
homepage which | have organi zed for this class.

Met hods of | nstruction:

DSc8450 will be a lecture course with a few assi gned conput er -
rel ated problemsets that will be used as a basis for class

di scussion. Al so, students will design and carry out a project
requiring data analysis and interpretation of a self-defined
pr obl em

Alone or in pairs students can work on problemsets and on the
class project. The project will include a research statenent and a
statistical analysis of data -- in nost cases the data val ues are
fromexisting databases. It is not usually practical for students
to collect (primary) data thensel ves during the school term MNany
dat abases are stored and available on the internet. Links to
possi bl e data sets are suggested in the "Wb Sites regardi ng
Statistical Data" web link at the class's hone page.

Each of the Hair et al chapter exanples have been coded as SAS
conmand files on our Unix conmputer and we di scuss these exanpl es
in class. The daily class schedul e provides the file nanes
cont ai ni ng each SAS command file available in ny files directory.
A coursepack containing the relevant SAS .log and .Ist files (and
other class materials) is available for sale at The Printshop at 6

1The course web homepage contains a list of errata for this textbook.



Decatur Street. Review these SAS files before designated cl asses
so that we can better use class tine.

The class will use the statistical analysis program SAS. SAS is
one of the nost respected prograns of its type and affords very
diversified and tested anal ysis prograns. A key feature of the SAS
programis that each anal ysis produces two files; a .log file

whi ch annotates the analysis performed all and a .lst file which
reports the actual analysis results. Al student projects nust
include witten or emnailed versions of both the .log and the .| st
files. Please note that | do NOT wish to have WORD or ot her non-
text files enailed to nme. Please email only text files.

M/ goal is to help each of you to better |earn, understand and use
effectively powerful nultivariate statistical techniques. This
goal is challenging because of the nunber of topics and their
conpl exity and interdependency. Wth the availability of excellent
texts for the course and anpl e conputer resources at GSU, | hope
to support your achieving the course objectives by comunicating
with you frequently. Please comunicate with ne pronptly when you
run into a problem your questions will not be considered in your
grade. M preferred comunication nethod is email, but I am
avai l abl e regularly during office hours for face to face
consultation and amvery available at the office via tel ephone. |
al so am avail abl e at hone by phone, but only for nore urgent
situations, please.

G adi ng:

Probl em Set's 2098

Term Proj ect (stages)
1. Research problem & objectives 5%
2. Analysis plan 5%
3. Eval uate assunptions 59
4. Estinmate nodel & assess fit 1092
5&6. Interpret variate(s) & validate nodel 15%
Conpl eted oral and witten project 1592
Fi nal Exam 25%

M scel | aneous:

Academ ¢ m sconduct such as cheating and plagiarismw |l result in
a failing course grade.

The course syl |l abus and gui delines are approxi mate and nay be
subj ect to change.

2The course schedul e indicates a due date for each probl em set and
project update. To receive full credit each nust be subnmitted at the begi nning
of class on its due date. A 10% deduction will be applied for each class
period that it is |ate.

33 single sided pages of handwitten notes can be brought to the exam



Course content:

l. Conput er systens

A Uni x
1. comuni cati on
2. file managenent
3. text editing
B. SAS
1. dat a i nput
2. program commands to | abel, nanipulate, and create
dat a
3. executing statistical analyses
1. Hair et al’s “structured approach to nultivariate nodel
bui I di ng”
A Define the research problem objectives, and
nmul tivariate technique to be used
B. Devel op the anal ysis pl an
C. Eval uate the assunptions underlying the multivariate
t echni que
D. Estimate the nultivariate nodel and assess overal |l nodel
fit
E. Interpret the variate(s)
F. Validate the multivariate nodel
I11. Statistics (CanTaLizeD terns refer to SAS procedures)
A General nethods and exam ni ng data
1. describing a variable and its data val ues
a. type
b. | ocation
C. spread
d. shape, eg, normality, skewness (UN VAR ATE)
2. statistical reliability and validity are inportant
and different
3. rel ati onshi ps between vari abl es (ax, pLOD)
a. neasures of association
b. (curvi)linearity
4. hypot hesi s testing and p-val ues
5. ef fect and power anal ysis
6. data transformations
a. to achieve linearity
b. to achieve normality
C. to renove unwant ed associ ati on
d. to include neani ngful variables
7. a statistical variate is a |linear conbination of
nmultiple variables conputed in multivariate
anal ysi s
8. selecting a nultivariate techni que
B. Speci fi c anal yses

1. Anal yzi ng Rel ati onshi ps for Prediction
Regressi on (REG SOORE)
2. Anal yzi ng Rel ationships for dassification

a. D scrimnant (DSCRM CAND SC)
b. G uster (Quster)
3. Exam ning I nterrel ati onshi ps

Princi pal conmponents & conmon factor (PRNOW
FACTCR)



Term Proj ect :

On pages 25-27 in their textbook Hair et al suggest six clear
stages for performng multivariable projects. This is one of the
stronger features of out textbook and these steps have been
incorporated into the course structure; separate update deadlines
whi ch correspond al nost conpletely to the authors' six stages are
given for each step in the daily schedul e. These six stages

i ncl ude both conceptual and enpirical issues listed on the course
honmepage (as orignally shown in abbreviated formon the inside
front cover pages of the text).

Each chapter contains an illustrative study based on the fictiona
firm HATCO and t he dat abase descri bed on pages 27-29. Famliarize
yourself with this database before | ooking at the |ater chapters.
These illustrative studies provide project objectives
corresponding to the four statistical analysis methods covered in
this course (regression p 195, discrimnant p 281, cluster p 502,
and factor analysis p 120).

In the first stage, state your project objective with a particul ar
i ndi vidual or organizational user in mnd. Consider the user's

(i magi ned) application of the results in each stage but especially
in stages 1 and 5. Wite up the first stage as if you have

devel oped a clear rationale for the need for the study you are
proposi ng and that you can inmagine the critical conceptual

di nensions that define the statistical relations you will study.
However, be advised that you in fact need a pretty clear idea that
actual data are available for you to performa multivariate
statistical analysis using one of the four nethodol ogi es we

expl ore during the school term As a rule this means finding an
exi sting data set which contains several concrete netric variabl es
observed on a sanple of at |east 100 sanpling units (people or
conpani es or geographical regions, for exanple). Students have
even added a key variable to an existing data set, but this is
unusual . | recomend agai nst studying tinme ordered data sets in
this course

Prior to stage three you will discuss plans and strategies for
acconplishing these plans. Also, it is advisable to submt a
description of the data base you will be using (and an exanpl e of
a typical nultivariate observation) so we can be confident that
nmultivariate analysis is appropriate and achi evabl e.

Begi nning with stage three you will be expected to supply a
concrete SAS analysis with your updates. This does not nean that
by itself a SAS printed listing is sufficient. Rather a
statistical clarification should acconpany each subm tted update.

The conpleted project will be assessed on its cohesiveness and on
your ability to revise the earlier parts as | have recomended.
Along with your final project witeup and the final SAS files,
submit your updates with my comments attached.

| f your project plan nmust be changed during the school term keep
me infornmed. There is no grade penalty for changi ng your project.



