Preliminary Syllabus ENVR 890-03 Exposure Analysis 
TTH 2-3:15 Fall 2009 MC 2306

This course is intended for graduate students interested in research involving human exposure to environmental contaminants. The course focuses on the integration of engineering principles, (including dimensional analysis), with statistical tools to enhance scientific inference. Three fundamental issues are considered: 1) Does a given exposure “cause” a specific disease; 2) How can we assess exposure; and 3) How can we control it to minimize risk. Statistical methods based on the Johnson system of bivariate distributions are explored for the analysis of exposure and concentration data including exposure-biomarker relationships. Occupational and indoor air exposures serve as examples, however the methodologies are applicable to any medium where concentration is the primary exposure variable. The grade is based on a final project involving the analysis of data (paired measures) that the student and advisor agree on. Ideally this will be a data set of importance for the student’s research. The grade will be based on presentations during the last 4 classes and a brief written report due the day the final exam would have been held. Recommended readings and homework will be assigned.
Lect #


Topic



Assignments (see reading list)
1. Intro & Fundamentals




#1, Notes-A
2. Scientific Inference (causality)


#2,-5
3. Measurement & Intro to Modeling


6, Notes-B

4. Deterministic Models




Notes-C
5. Dimensional Analysis & Empirical Models

#7,8,9
6. Statistical Models 




#10
7. Stochastic Models




#11-12
8. Time Series (& finalizing data sets for project)
#13
9. Probability Distribution Functions


#14,15
10. Estimation and Fitting: MLE et al


#14,15
11. Fitting Methods and Tools



#16,17



12. Regression Review (Models I and II)


Notes-E
13. Johnson System I: SL (Lognormal)


#18,19
14. Estimation SL





#20
15. Johnson System II: SB
 (Bounded)


#21-#23
16. Estimation SB





“
17. Estimation SB





“
18. Student Presentations – Marginal Fits

19. Censored Data Estimation



Notes – D

20. Censored Data Estimation

21. Bivariate Johnson Distributions


#24-27
22. Bivariate SBB Estimation



“
23. Bivariate SLL Estimation



“
24. Conditional distributions



“
25. Application 1 
Exposure - Biomarkers
26. Application 2  Exposure Determinants (control and retrospective assessment)
27-29 Work sessions & Presentations
