HRP 259 

Introduction to Probability and Statistics for Epidemiology

______________________________________________________________________________

Fall 2011:

Mondays and Wednesdays 4:15-5:45: La Ka Shing 005
*Except the following Weds: Oct. 26, Nov. 2, 16, 30; Dec. 7: M206, Fleischmann Computer Lab; Wed. Oct. 12 and 19; Wed. Nov 9 CCSR 4105. 
Class website: www.stanford.edu/~kcobb/courses/hrp259
All power point slides and homework assignments are available here. I will provide printed handouts for SAS labs only. 

Instructor:

Kristin Sainani
Office: HRP Redwood T211 

Office hours: 1-2pm Mondays
kcobb@stanford.edu
http://www.stanford.edu/~kcobb
TA: 

Sudeb Dalai
sudeb.dalai@gmail.com
Office hours and location: T214, epi library
Office hours: 1-2pm on Wednesdays

Course statement:

This course aims to provide epidemiologists and clinical researchers with a firm grounding in the foundations of probability and statistical theory.  The course emphasizes conceptual understanding rather than a “black box” approach, and will equip students with the tools needed to understand advanced statistical methods.  

Specific topics to include: random variables, expectation, variance, probability distributions, the Central Limit Theorem, sampling theory, hypothesis testing, confidence intervals; correlation, regression, analysis of variance, and nonparametric tests; and introduction to least squares and maximum likelihood estimation. Emphasis is on medical applications. 
Required Textbooks:

1. Regression Methods in Biostatistics: Linear, Logistic, Survival, and Repeated Measures Models by Vittinghoff et al. Springer, 2005.  (This will be used for the entire HRP 259, 261, 262 sequence)
This textbook is available free online through Lane Library(go to eBooks(search for “Regression methods in biostatistics”.
2. What is a p-value anyway? 34 stories to help you actually understand statistics. By Andrew Vickers

Other recommended references for HRP 259:
An Introduction to Biostatistics by Glover and Mitchell (second edition)

(This book follows closely with the lectures in HRP 259, unlike the required textbooks. IF you want a textbook to read along with each lecture, as well as extra practice problems, this is the recommended text.) 
The Bare Essentials of Biostatistics by Norman and Streiner (third edition)
(This is a very readable textbook that covers many topics that we will hit this year, not necessarily in the order we will cover them. It’s an excellent reference book to have on hand, and an enjoyable read for a textbook!)

Assignments and Grading:

Class Participation………………………………………………………………..……10%

Homework……………….…………………………………………..…..……………..30%

Take Home Midterm……………………………………………….....…..…………....20%

Take-Home Final Exam…………………………………………………..……………40% 

Homework:  

Reading and a short problem set will be due at the beginning of each class session (15 sets total).  Problem sets will be graded as: 

· 2 points = excellent (completed, mostly correct)

· 1.5 points = satisfactory (completed, missing some concepts)

· 1 point = incomplete (not finished or poor effort, but made some attempt)

· 0 points = not handed in

“Bonus Challenge Problems”:

Will be assigned periodically to keep you sharp.  Can only help your homework grade (+1 point/correct solution).

Extra Credit Opportunities

This year I will offer a few “extra credit” opportunities that can also add points to your grade.

A note on math…

I will throw in some derivations and a wee-bit of calculus because you’re better off understanding as much of the math as you can (within reason).  My challenge is to make the math understandable, so the deal is that I only expect you to know it if I can explain it to you clearly.  We’ll undertake a comprehensive review of math on day 1.

If you want a more in-depth textbook, heavy on the math, I recommend: Mathematical Statistics and Data Analysis by John A. Rice

Computing: 
This course will have five lab sessions where students will learn the basics of SAS statistical software and SAS Enterprise Guide.  Though SAS is not required to complete the problem sets or exams, it may be helpful in some cases.  Additionally, students who are continuing on in HRP 261 and HRP 262 should use this opportunity to become familiar with SAS.

Optional: Putting SAS on your personal computer

Students can order SAS from Software Licensing: https://www.stanford.edu/services/softwarelic/student/order/index.fft 

People who have student IDs can get it for $100 and others for approximately $200.  Everyone needs to do the (easy) paperwork on the licensing web site.  Once the money is taken care of, students can get disks from Toni Ali in HRP.
Class Outline (subject to modification!): (H1-H15=short homework sets)

	September
	Monday
	Wednesday

	
	26
Introduction: Review of basic math concepts: functions, sets, notation, calculus. Reading: Chapters 1-2 Vitinghoff
	28  H1 due
Looking at data, graphics. 

Reading: Chapters 1-6 Vickers

	October
	3  H2 due
Probability theory: probability trees, conditional probability, permutations and combinations
	5  H3 due
Bayes’ rule, risk vs. odds, the odds ratio as conditional probability, the rare disease assumption. 

	
	10 H4 due
Probability distributions, expected value and variance, covariance. 

Reading: Chapters 7-9 Vickers
	12  H5 due  (*CCSR 4105)
Discrete probability distributions: Poisson, binomial distributions.

 

	
	17 H6 due
Normal distribution, standard normal distribution, normal approximation to the binomial, proportions. 


	19 H7 due (*CCSR 4105)
Statistical inference: CLT, p-values, confidence limits. 

Reading: Chapter 10-12 Vickers

	
	24 H8 due
One mean or one proportion. 

Reading: Chapter 13-15 Vickers
	26 Computer Lab*    H9 due
SAS LAB. Intro to SAS EG, CLT demo.
MIDTERM GIVEN***return by 5pm Wednesday November 2 

	November
	31
Pitfalls of hypothesis testing. Start two-sample tests. 
Reading: Chapter 16-17 Vickers
	2: Computer Lab
SAS LAB. Working with data in SAS, 2x2 tables in SAS.
MIDTERM DUE

	
	7 H10 due
Pitfalls of hypothesis testing; overview of statistical tests
Reading: 3.1-3.2Vittinghoff
	9: 

Two sample tests 


	
	14 H11 due
Finish two-sample tests. Statistical power. 
Reading: Chapter 18-21 Vickers
	16: Computer Lab 
SAS LAB. Two sample tests in SAS



	
	THANKSGIVING WEEK, NO CLASSES
Reading: Chapter 12-28 Vickers
	THANKSGIVING WEEK, NO CLASSES

	
	28 H12 due
ANOVA and chi-square.  

Reading: 3.4 Vittinghoff
	30: Computer Lab H13 due
SAS LAB. PROC Power. Linear regression and ANOVA

Reading: 3.3, 4 Vittinghoff

	December
	5 H14 due
Correlation and linear regression. 
Reading: Chapter 28-34 Vickers
	7: Computer Lab H15 due
SAS LAB. Linear regression: model building to evaluate a particular hypothesis.

FINAL GIVEN***return by 5pm Friday Dec. 16th 


*Computer labs are in M206, Fleischmann Computer Lab

