APM 625                                                   Sampling Techniques                                                   Fall, 2010
Description:  APM 625 focuses on sampling methods for environmental science applications.  Many of the basic concepts and techniques are shared by other traditional application areas of sampling methods (e.g., agriculture, business, and health), but primarily biological and environmental ("natural resource") applications are discussed.  General techniques and concepts of probability sampling are emphasized.  This course focuses on problems in which the primary objective is description: what are the characteristics (e.g., means, totals, proportions) of the collection of objects (the population) you are studying?

Lecture:   
Tuesday, Thursday 11:00-12:20, Bray 313
Instructor:
Dr. Steve Stehman 

 

322 Bray

 

470-6692

 

svstehma@syr.edu

Office Hours: 
Tuesday, 1:00-2:00 

 

Wednesday, 1:45-2:45
 

By appointment (scheduling by email works best)

Prerequisite: 
Introductory statistics (sample mean and variance, confidence intervals)

Text: 

No required text, purchase lecture notes on ESF campus (basement Bray Hall)

Optional Texts (on reserve at Moon Library):


Sampling Techniques, W. G. Cochran



The Basic Ideas of Scientific Sampling, A. Stuart



Sampling, S. K. Thompson

A Sampler of Inventory Topics, K. Iles

Elementary Survey Sampling, Scheaffer, Mendenhall, and Ott

Sampling Techniques for Forest Resource Inventory, Shiver and Borders

Sampling Strategies for Natural Resources and the Environment, Gregoire and Valentine

Objectives - At the end of the course, you should be able to:

1. Explain the basic terminology and definitions of sampling.

2. Explain what constitutes a "sampling problem" and decide when the techniques of the course can be 
    applied to a specific situation.

3. Describe different sampling designs and estimators (i.e., demonstrate awareness of basic techniques and 
    options that make up the sampling "toolbox").

4. Correctly implement the sampling techniques contained in the toolbox described in Objective 3 (i.e., 
    compute estimates, standard errors).

5. Define statistical criteria for evaluating and comparing sampling strategies.

6. Explain the theoretical basis of the criteria defined in Objective 5.

7. Using the criteria for evaluating sampling strategies (Objective 5), list advantages and disadvantages of 
    different sampling strategies.

8. Identify characteristics of a population that are favorable to particular strategies.

Evaluation:   
Homework 

  125

Exam 1

 
  275   

Exam 2  

  275

 
Final 


  325  

 
Total Possible
  
1000

Exams: Exams may include in-class and take-home components, the former to evaluate understanding of basic skills and concepts, and the latter to evaluate ability to apply these skills and concepts.  For all exams, you may bring your class notes and homework exercises.  You do not need to memorize formulas, but you do need to know when and how to use them.
Exam Dates: 

Exam 1  
Thursday, October 7
Exam 2  
Thursday, November 18
Final  

Friday, December 16, 12:45-2:45    

The final exam is scheduled by the College and not subject to change.  Please be aware that Exam 1 and Exam 2 dates may change by one week depending on our progress through the course material.

Course Grades:  Your final grade will be determined by the Total Points earned on the items listed in the Evaluation section.

A
935-1000

B-
740-799

A-
895-934

C+
700-739

B+
875-894

C
600-699

B
800-874

F
<600
Homework: Homework assignments will be collected approximately weekly (on Friday).  Most homework problems are designed to reinforce use of formulas, basic concepts, and notation.  You may work together on homework.  You will be awarded full credit for homework if you have put forth reasonable effort, and you hand the assignment in on time.

The above schedule and procedures in this course are subject to change in the event of extenuating circumstances.

Outline of Topics (may be presented in an order different from that listed):

I. Fundamentals

- What is a sampling problem?

- Developing structures for sampling problems: universe, population, frame, sample, sample space 

- Describing the population and sample: parameter, statistic, variable, estimator

- Sampling strategy: combination of a sampling design (protocol for selecting the data) and an estimator 
   (formula for estimating a parameter of interest -- analysis of the sample data)
- Basic designs: simple random, systematic, cluster, stratified

II. Inference in Sampling: techniques for making statements about the population based on the sample

- Statistical inference in sampling: sample space and random variable representations

- Design-based inference

- Properties of estimators: expected value, bias, variance, mean square error 

- Choosing a sampling strategy

III. Estimation

- Basic estimation: means, totals, variances, estimated variances

- Inclusion probabilities: definition of a probability sample, importance to biological sampling

- Horvitz-Thompson estimation: generalization, use for non-linear parameters (e.g. ratios, correlation)

- Miscellaneous estimation: population proportions, subpopulation parameters, distribution functions

IV. Sampling strategies when a list frame is not available

- Line-intercept sampling

- Point-grid sampling

- Fixed-area plot sampling (quadrats, circular plots, strip transects)

- Variable radius plot sampling (also called prism, point, angle-gauge, and Bitterlich sampling)

V. Using Auxiliary Information, Part 1: Information known for the universe

- Estimation: difference, ratio, and regression estimators; poststratification

- Design: variable probability sampling

      - Variable probability independent (VPI) sampling

      - Probability proportional to prediction (3-P) sampling

VI. Using Auxiliary Information, Part 2: Information known only for the sample

- Two-stage sampling (of clusters)

- Two-phase sampling

VII. Special Topics (time permitting)
- Simulation (Monte Carlo) methods used to evaluate sampling strategies

- Adaptive sampling - sampling rare, but clustered items (rare plants, marine mammals)

- Analytic surveys - conventional statistical analyses as applied to complex surveys

