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Objectives:

ESM 206 is a course in environmental statistics and data analysis directed at MESM students in the Donald Bren School of Environmental Science & Management.  The course is taught in an applied manner, and is intended to give a broad overview of the kinds of problems, tools, and analyses that are commonly used in quantitatively solving environmental problems. Upon completing ESM 206, the student should have learned:

1. To formulate qualitative questions about and decision criteria for ES&M as testable quantitative models.

2. To select and use analytical tools to estimate parameters of these models from data.

3. To use the fitted models to answer the qualitative questions.

4. To explain the results of the analysis in a way that does justice to both unpredictability (natural variability) and uncertainty (the limits of the data).

Course format:
· Lectures (twice a week) will present new material and illustrate the process of going from a problem to a model, estimating parameters of the model, and interpreting the results.  The lectures will be supported by readings from the online notes and other material that will be posted to the class website.

· Lab/discussion sections (once a week) will be an opportunity to learn the practice of performing the analysis using the software, as well as the opportunity to discuss issues brought up in lecture in a smaller group format.

· Readings: There is no textbook for this course (I have tried several; all have been inadequate).  There is a reader, which consists of notes written by Chris Costello and me.  An online version is available at the course website; a paper version is available to purchase at Grafikart.
· Weekly problem sets will provide practice in setting up, performing, and interpreting statistical analyses.   These will come in two parts.  

i. The first is a set of problems for which the solutions will be provided.  You can work as many of these as you want, and you can consult with other students and your instructors.  I recommend that you attempt the problems without looking at the solutions, and if your answers do not match the solutions, make sure that you understand why.
ii. Once you are confident you understand the problems in part one, you should proceed to take the “microexam”.  This is one or two problems of the same sort as in the first set, but solutions are not provided.  You can use any written resources, but once you have read the problems, you cannot consult with another human about either the new problems or the earlier ones.  You will turn in your solutions to these problems, and they will be graded.  After discarding your lowest score, these will be the basis for your grade in the class.
· Software: We will do analyses using two sets of software: the dedicated statistical software JMP, and Excel with the PopTools addin (Excel’s built-in statistical tools are unreliable).  JMP is more powerful, but Excel/PopTools should help you understand what is going on behind the scenes (and PopTools is free, so you will be able to use it anywhere).
Schedule:

	Wk
	Lecture
	Reading*

	1
	Welcome to statistics  
	Ch. 1, 2

	
	Hypothesis testing: type II error and power analysis
	Ch, 5

	2
	The nature of data; limits to asymptotic theory
	

	
	How to read scientific papers; meta-analysis
	

	3
	Introduction to regression
	Ch., 8

	
	Survey design
	

	4
	Analysis of Variance: experimental design and impact assessment
	Ch. 6

	
	Probability theory & distributions
	Ch. 3,4

	5
	OLS regression
	Ch. 9

	
	Dummy variables in regression
	

	6
	What should go into the model: Variable selection and inference
	

	
	Assumptions of OLS regression
	

	7
	Variable transformations
	

	
	Impact assessment revisited
	

	8
	When the world can’t be linearized: Nonlinear regression
	

	
	When the world can’t be normalized: Logistic regression and GLM
	Ch. 11

	9
	Interpreting logistic regression
	

	
	Multinomial regression
	

	10
	Autocorrelation in time and space
	Ch. 12

	
	Catchup and review
	


* The first 5 chapters of the reader should be review
