BSC 450.37 Spring 2011

Advanced Studies in Biostatistics

INSTRUCTOR: Steven Juliano OFFICE: 335 FSA PHONE:309 43882642

E-MAIL: sajulian@ilstu.edu HOURS: by appointment
WEB: http://www.bio.ilstu.edu/juliano/juliano%20courses.htm
LECTURE: T 9:00-10:50AM; F 1:00 -2:50PM LOCATION: SLB 121

Course content: Advanced Studies in Biostatistics is designedive graduate students the
opportunity to learn some advanced statisticalrigghes now used by biologists, primarily in
ecology, behavior, physiology, and evolutionanidigy. Theprerequisite for this course I8SC
490/420.2Biostatistics and Biostatistics Laboratory), oremuivalent graduate level course in
applied statistics. If you have had a courseybatthink is the equivalent, you should discuss thi
with me immediately. A working knowledge of thatsttical packag&AS9 is desirable. You
should be able to operate IBM compatible computeindows, and to use Excel.

| intend to be flexible in my approach to the btbaahd depth of the material covered. The
emphasis of the course is on statistical applioaticthat is how to apply particular procedures to
specific problems. We will only cover statistithéory to the extent necessary to understanding the
applications. | plan to offer lectures describihg particular problems and situations for whiah th
advanced techniques described can be used, argltorethe interpretation of results from these
advanced techniques. Much of the actual learninigeotechniques will occur when you use them

in problems that | will assign (and, actually, bgrking through examples, whether theya re formal
assignments or not). How much you learn dependsapity on you, and on the effort you are

willing to give.

Required Text: Scheiner, S. M. & Gurevitch, J. (eds.) 20@ksign and Analysis of
Ecological Experiments, 2" edition. Oxford University Press, Oxford

This text includes 18 chapters on various advategthiques used primarily in the field of
ecology, and primarily in experimental (as opposedbservational) analysis. Although the text
emphasizes ecological applications, all of theriegpies described are applicable to other
subdisciplines of biology, and in fact to disciglénbeyond biology. | plan to cover most of the
chapters in the book, though the detail with whlaky are covered will vary.

This book includes supplementary material (dats, ®AS code) as html files on Oxford University
Press web site. We will make use of this mates@alyou should bookmark the site:

http://www.oup-usa.org/sc/0195131886/index.html

These files can also be downloaded as zipped fisne of these files contain errodswill point
them out when | can, but we may find some new ones.

There will also be 8lackboard web sitefor this course. Details will be given in class.

Supplemental assignments on randomization methddsome from another book (not required):
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Manly, B. F. J. 1991 Randomization and Monte Carlo Methodsin Biology. Chapman & Hall, New
York.

Grade: There will be no exams. Your grade in this cowvdebe based on graded assignments,
which will consist of statistical problems for yamanalyze. For each problem, you will apply the
techniques described, and write a report on thdtsesThe reports will be graded based on correct
execution and interpretation of the procedures,cear presentation of the resul®eports must

be turned in electronically (as an email attachmentand will not be accepted late. For each
problem, | will include a set of questions thatlwilp you in the writing of the report. Reports
should include publication-quality graphics ande¢abRelevant statistical input and output

should be included as an appendix.

Topic Outline

(Instructor reserves the right to modify this outline any time he feels like it)

Topic Reading Assignment

PART 1: Introduction
Using statistiCS iN SCIENCE ......cceeeeeeiv e e e e Scheiner & Gurevitch Ch. 1
Graphical presentations & Exploratory data analyscheiner & Gurevitch Ch. 3

PART 2: ANOVA & MANOVA

Experimental design ........c.ccoviii i Supplementargdmgs
Laboratory eXperiments .........cccceeeeeeevveeeeeeieeeeeeeeeanns Scheiner & Gurevitch Ch. 4
Field experiments .........ccccceeeee e Scheiner & Gurevitch Ch. 5
Multivariate Analysis of Variance ..........cccccee.......... Scheiner & Gurevitch Ch. 6, 8
Power analysis ............cccoeiviiiciie e e e een . Scheiner & GureWit€h, 2
PART 3: Regression & Correlation

Nonlinear regreSSIion ..............cevvvvvvvimmmmmmeeeeeeeeeennnnnns Scheiner & Gurevitch Ch. 10
Path analysis ...........uuueiiiiiiiie e Scheiner & Gurevitch.@2
Time series analySiS .......ccooeeeeeeeeiees e e e e eeeeeeeannnns Scheiner & Gurevitch Ch. 9
LOQISLIC regreSSION ........ccevvvvvvvueeiiimmmmmmeeeeee e e eeeeeeaeas Scheiner & Gurevitch Ch. 11

PART 4. Randomization Tests

BaSIC CONCEPLS ...uviieeeee e mmmme e Manly Ch. 1, 2, 3

Bootstrap & Jackknife ...........cccooovvvivvmmmmmee v Scheiner & Gurevitch Ch. 14
Randomization ANOVA & ANCOVA ........ccceevvvveemn Scheiner & Gurevitch Ch. 7, Manly Ch. 5
PART 5. Miscellaneous Tests

Failure time analysis .........cccceeeeiiiiiv e Scheiner & Gurevitch GB.

Spatial analysis: Mantel'stest .........cccceeeeeeiieeeiennnn. Scheiner & Gurevitch Ch. 16
Meta-analySiS .......ccoovieiiiieeeieiiiiiie e Scheiner & Gurevitch.@8




