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Course meeting schedule
Lectures will take place on Tuesdays and Thursdays from 1:00 to 3:00 p.m. in UHS 130.
Instructor contact information


Course Instructor:



Dr. Richard Charnigo

Office:





203-B College of Public Health

Telephone:




859.257.5678 x82072


E-Mail:




RJCharn2@aol.com

Home Page:




www.richardcharnigo.net

Office Hours:




4:00 to 6:00 p.m. on Mondays
Catalog description
This course, the second of a two-semester sequence in biometrics, develops numerous techniques for constructing and rigorously evaluating point estimators, hypothesis testing procedures, and interval estimators.
Course prerequisites
BST 675 (Biometrics I)
Course objectives
Students completing BST 676 will be able to:

1. Implement various point estimation, hypothesis testing, and interval estimation

techniques when numerical data are supplied.

2. Understand the properties of point and interval estimators as well as approaches for

comparing and evaluating them.

3. Understand the properties of hypothesis testing procedures as well as approaches for

comparing and evaluating them.

4. Articulate connections between inferential principles and biostatistical methods.
Competencies

See page 6 of this document for an inventory of competencies for the PhD program in Epidemiology and Biostatistics, with notation about the extent to which they are fulfilled after completing BST 676.
Textbook and course materials 
Larsen and Marx (2005).  Introduction to Mathematical Statistics and Its Applications.

Prentice Hall.
Course materials will be posted at  {www.richardcharnigo.net/BST676S11/index.html}  as the semester progresses.  I will usually make an announcement by e-mail when new materials have been posted, so please check your e-mail daily and let me know by the third week of the semester if you have not been receiving my announcements.  
Course requirements and learner evaluation

Written Assignments:  There will be five written assignments for you to work on outside of class.  Tentatively, the written assignments will be due at the end of class on the Thursdays of 03 February, 17 February, 03 March, 31 March, and 14 April.  You are encouraged to work in self-selected groups of two or three, handing in one copy of the assignment for the group.  However, you may work individually if you prefer.  Written assignments are to be submitted in hard copy.  Electronic submission (in Microsoft Word 2003 or PDF) may be allowed under exceptional circumstances if you obtain permission in advance.  
Midterm and Final Examinations:  There will be a non-collaborative take-home midterm examination due at the end of class on Thursday 10 March.  There will be a non-collaborative take-home final examination due at 5:00 p.m. on Friday 06 May.  By non-collaborative I mean that you are not permitted to discuss the examinations with anyone other than me, until 24 hours after the deadlines for their submission.  The examinations are to be submitted in hard copy, to me in person or under my office door.  Electronic submission (in Microsoft Word 2003 or PDF) may be allowed under exceptional circumstances if you obtain permission in advance.  

In-Class Assessment:  There will be a required in-class assessment from 1:00 p.m. to 3:00 p.m. on Thursday 21 April.  The in-class assessment will be closed-book, closed-notes, and time-constrained as indicated above.  One purpose of the in-class assessment is to acclimate you to the conditions you will face with the actual comprehensive examination in January 2012.  The in-class assessment will assume familiarity with all of the material from Biometrics I plus all of the material from Biometrics II introduced on or before Tuesday 12 April. 
Grading:  Your grade for the course will be determined by the written assignments (40%), the midterm examination (15%), the in-class assessment (15%), and the final examination (30%).  There may be opportunities to earn bonus points (e.g., for finding mistakes in course materials or for outstanding participation in class discussions).  The cutoff for an “A” will be no higher than 90%, the cutoff for a “B” will be no higher than 75%, and the cutoff for a “C” will be no higher than 60%.  

Late Policy:  Cases involving any of the following will be handled individually: University-excused absences, University-prescribed academic accommodations, recommendations for special consideration from the office of an appropriate Dean or the Ombud.  Otherwise: 


1. Late submission of a written assignment or the midterm examination will be accepted at 75% credit within 24 hours of the deadline.  If you are late with a written assignment or the midterm examination, please leave it under my office door and send me an e-mail so that I know to look for it.

2. The final examination may not be submitted late.  You are therefore encouraged, though not required, to submit the final examination at least a few hours (if not a day or two) ahead of the deadline.

3. Missing the in-class assessment altogether will result in a score of zero.  If you arrive after 1:00 p.m., you will still only have until 3:00 p.m. to complete the in-class assessment.
Expectations of the course instructor
1. I expect you to attend essentially all classes.  Your missing one or two classes for a legitimate reason is not a problem.  However, your missing several classes not only hurts my feelings but also undermines your efforts to fulfill the course objectives.  You pay dearly for your education – more than you may realize because the currency of your investment is not limited to dollars.  So, please make the most of your learning opportunities!
2. I expect not just your attendance but also your active involvement.  You can ask me questions during class if you are confused about what I have said or if your intellectual curiosity about the subject matter warrants it.  I will often pose questions myself, which you will be invited to answer.  You can also come to office hours and send me e-mail if you have questions.  
3. I expect you to keep a positive and patient attitude throughout the semester.  This offering of BST 676 is being shaped to meet the needs of as many students as possible.  Some parts of some lectures may be a bit technical for some students, while some parts of some lectures may be a bit repetitive or basic for other students.
Academic honesty

The Department of Biostatistics, the College of Public Health, and the University of Kentucky place a premium on academic honesty.  Please refer to Sections 6.3 and 6.4 of {http://www.uky.edu/USC/New/rules_regulations/index.htm} for University definitions of and disciplinary policies involving cheating, plagiarism, and falsification of academic records.
Accommodations

If you have a documented disability that requires academic accommodations, please see me as soon as possible during scheduled office hours.  In order to receive accommodations in this course, submit to me a Letter of Accommodation from the Disability Resource Center at {www.uky.edu/TLC/grants/uk_ed/services/drc.html}.  If you have not already done so, please register with the Disability Resource Center for coordination of campus disability services available to students with disabilities.
Inclement weather
The University of Kentucky has a detailed policy for decisions to close in inclement weather.  This policy is described at  {http://www.uky.edu/MicroLabs/documents/p-weather.pdf}, or you can call  859.257.5684.
Unforeseen contingencies
In the unlikely event that an unforeseen contingency requires additional course policies, you will be promptly notified of such policies in an e-mail memorandum.

Tentative schedule
	Dates
	Topics

	13 January, 

20 January,
25 January,

27 January
	I. A Few More Useful Probabilistic Tools

a. Motivating case study #1:  What do we really mean when we say that the mean is approximately normal?

b. Motivating case study #2:  Where does the large sample confidence interval for the odds ratio come from?
c. Modes of convergence
d. Laws of large numbers and the Central Limit Theorem

e. Continuous Mapping Theorem and Slutsky’s Theorem

f. Delta method

g. Resolution of motivating case studies

	01 February,
03 February,

08 February,

10 February
	II. Techniques for Point Estimation
a. Motivating case study #1: Obtaining degrees of freedom for a two-sample T test
b. Motivating case study #2: Should cancer rate estimates be zero when there are no cases?

c. Method of moments

d. Maximum likelihood

e. Bayesian posterior mode and posterior mean

f. Resolution of motivating case studies

	15 February,
17 February,

22 February,

24 February
	III. Evaluating Point Estimators

a. Motivating case study #1: What if the sample variance entailed division by n?

b. Motivating case study #2: Sample median and sample mean as competing estimators

c. Unbiased estimation
d. Mean square error

e. Consistency

f. Large sample behavior of maximum likelihood estimators

g. Resolution of motivating case studies

	01 March,

03 March,

08 March,
10 March
	IV. Techniques for Hypothesis Testing

a. Motivating case study #1: Testing whether a drug relieves pain in a very small sample

b. Motivating case study #2: Why are there three tests for the global null in PROC LOGISTIC?

c. Exact tests

d. Rank-based tests

e. Likelihood ratio tests

f. Wald tests

g. Score tests

h. Resolution of motivating case studies

	22 March,

24 March,

29 March,

31 March
	V. Evaluating Hypothesis Testing Procedures
a. Motivating case study #1: Why require such huge sample sizes in clinical trials?

b. Motivating case study #2: Can a clinical trial have a positive result but not be definitive?

c. Power calculations

d. Unbiased, uniformly most powerful, and consistent tests

e. Large sample behavior of likelihood ratio test statistics

f. Comparing nominal and actual significance levels

g. Resolution of motivating case studies

	05 April,

07 April,

12 April
	VI. Techniques for Interval Estimation

a. Motivating case study #1: Can an interval for a cancer rate contain a negative number?

b. Motivating case study #2: Constructing intervals from non-normal point estimators

c. Inverting tests

d. Pivoting

e. Bayesian credible intervals

f. Resolution of motivating case studies

	14 April,

19 April,

28 April *
	VII. Evaluating Interval Estimators

a. Motivating case study #1: When should one-sided intervals be used?

b. Motivating case study #2: How “approximate” is an approximate 95% interval?

c. Controlling the length of an interval

d. Unbiased and uniformly most accurate intervals

e. Comparing nominal and actual confidence levels
f. Resolution of motivating case studies


* NOTE: The in-class assessment will take place on Thursday 21 April, and we will use the class time on Tuesday 26 April to discuss the in-class assessment.

Competencies
Below we list the competencies for the PhD program in Epidemiology and Biostatistics, with notation indicating the minimal level of attainment for someone who has successfully completed BST 676.  The parenthetical numbers 0, 1, 2, and 3 represent Unaware (No information or skill in this area), Aware (Basic mastery; able to identify the concept or skill but with limited ability to perform or apply it independently), Knowledgeable (Intermediate level of mastery; able to apply and describe the concept or skill), and Proficient (Advanced mastery; able to synthesize, critique, or teach the concept or skill) respectively.

1. Understand the interface between biostatistics and epidemiology. (1)
2. Demonstrate advanced proficiency to apply concepts and methods from these disciplines jointly. (1)
3. Demonstrate the ability to review and critically evaluate the literature in a substantive area of research, be able to identify gaps in knowledge and be able to formulate original research hypotheses or statements. (0)
4. Evaluate the strengths and limitations of epidemiologic reports. (0)
5. Draw appropriate inferences from data. (2)
6. Communicate research results orally and in writing to lay and professional audiences. (0)
7. Demonstrate an understanding of concepts of probability and statistical inference as they apply to problems in public health. (3)
8. Demonstrate proficiency in using computing tools commonly encountered in epidemiology and biostatistics. (1)
9. Understand the principles of epidemiologic study design and be able to calculate the appropriate epidemiologic measures for most typical designs. (1)
10. Become proficient at and be able to evaluate the strengths and limitations of advanced designs including multivariate linear models, generalized linear models, longitudinal models, mixed effects models, and survival models both parametric and nonparametric. (1)
11. Understand the principles of chronic and infectious disease epidemiology. (0)
12. Demonstrate an understanding of research methods used in epidemiology and biostatistics. (0)
13. Demonstrate knowledge of the public health system in the commonwealth and the country. (0)

