STAT 471/571: Introduction to Experimental Design 

Philip Dixon 
Spring 2023 
Syllabus and other useful information 

Useful Information 
· Lecture: MWF 3:20 – 4:10, 120 Ross Hall
· Instructor: Dr. Philip Dixon, pdixon@iastate.edu, 2121 Snedecor, 4-2142 
· Student Hours = Office Hours: 
	Monday, 4:15 – 5pm: 120 Ross (the lecture room)
[bookmark: _GoBack]   Tuesday, 3:30 – 5pm, 2113 Snedecor
· Grader: Yangyifan Lu, ylu1@iastate.edu 
· Questions: Please feel free to e-mail me (pdixon@iastate.edu) with questions or comments. I often check e-mail in the evening, especially the night before homework is due. I rarely check e-mail after 9pm.
· Class Web site (non-canvas): https://pdixon.stat.iastate.edu/stat571/ 
· Copies of the syllabus, homework assignments, SAS / R code and data sets will be available here. 
· The non-canvas site will remain available after the course ends.  Many students find it a useful resource, even after they leave ISU.  
· Canvas web site: enrolled students will see this after they login to Canvas.  This site will be only used to record grades.  
· Text: West, Linear Mixed Models: a practical guide using statistical software, 3rd edition.
This covers most of the course topics.  It will be supplemented by readings from around the web for the topics not here.
· Course goals: 
· Understand the principles of experimental design. 
· Be familiar with some standard experimental designs and how to analyze data from those designs. 
· Be able to apply statistical design principles to novel problems. 
· Prerequisites:
The official prerequisite is Stat 301 or 587 or similar course. 471/571 will assume that you are comfortable with t-tests, 1-way ANOVA including contrasts, and assumptions, i.e. the concepts covered in Chapters 1 - 3, 5, and 6 of Ramsey and Schaefer, The Statistical Sleuth. I do not expect you to be able to do calculations by hand or remember the formulae (we'll use the computer for all that). I realize that some of you took 587 (or its equivalent) a while ago, so this material may be rusty. There is also considerable variation between the multiple sections of 301 and 587.  Please ask questions if I am assuming something you haven't seen or don't remember. Office hours are a great place to review background material. 

· Grading: 
Homework: 100 pts total.  Lowest HW score will be dropped.
Two Midterms: 100 pts each 
Final: 150 pts 
Project (only for 571 students): 50 pts

· Difference between 471 and 571: A dual listed course such as 471/571 is required to have an additional requirement for students in the graduate course, 571.  This will be an end-of-semester project.  Students in 571 will find a data set (I hope their own data), analyze it in an appropriate manner, and write sections of a scientific manuscript.  More details will be forthcoming.

· Computing: 
I will support R, SAS, and JMP.  The course focuses on the principles of experimental design and analysis, the use of software to compute the needed quantities, and the appropriate interpretation of output.  In SAS, we will focus on proc glm, proc mixed and proc glimmix. In R, we will focus on lm(), emmeans(), and lmer().  In JMP, we will focus on the fit model dialog.  Data files and example programs will be distributed via the class web pages. 
You will need to have your choice of software installed on your laptop or an office desktop.  R / RStudio is a free download.  SAS and JMP can be installed through software center on ISU owned machines.  See https://www.stat.iastate.edu/statistical-software for information on installing statistical software on personal or university-owned computers.
There is no scheduled lab period for this class.  I will use part or all of each Friday’s class as a computing help period.  My plan is to distribute code and explanatory documents for JMP, R, and SAS before Friday’s class.  During the Friday class, you will work through the explanatory documents.  I will answer questions and help fix problems.  
Absence, especially if COVID related:
There is not an online section of 471/571 for Spring 2023.  Lectures will not be recorded.  If you have to miss class for a short or long period, you will be able to keep up using the lecture summary and formulae documents posted on the class website.  These documents are instead of powerpoint slides.  All other necessary course material will be posted online.  Even so, I encourage you to use a “course buddy” who can provide you with material from the blackboard and explain the written notes.  



Course Outline (details may change depending on class pace) 

Week   Dates        Topic 

  1   Jan 18, 20    Intro / How Many Replicates? (sample size and power)
  2   Jan 23-27        sample size, continued
  3   Jan 30-Feb 3  Should I subsample? (variance components)
  4   Feb 6-10      How can I reduce unwanted variability? (blocking)
  5   Feb 13-17        more blocking (Latin Squares and incomplete blocks)
  6   Feb 20-24     What does "interaction" mean? (factorial trt design)
  7   Feb 27-Mar 3     Factorial designs continued.
      Mar 1         Midterm I on material through week 5
  8   Mar 6-10      Should I measure a baseline value? (ANCOVA)
      Mar 13-17     Spring break week
  9   Mar 20-24     What's the right error? (split plot designs)
 10   Mar 27-31        split plots, continued
 11   Apr 3-7       Other designs with multiple error terms
 12   Apr 10-14     Any problem with repeatedly measuring the same plots?
      Apr 12         Midterm II on material through week 10
 13   Apr 17-21     Putting it all together – constructing an analysis
 14   Apr 24-28     Catch up / Special topics
 15   May 1-5       Catch up / Special topics
      May 8, 2:15   Final exam

Details: 

Last two weeks:  The listed contents are the core material on experimental design and analysis.  Individual fields have unique aspects of experimental design.  The last two weeks are an opportunity to explore some of those.  Previous courses have discussed experiments repeated at multiple locations or times, response surface designs to find optima, mediation analysis, and the analysis of spatial experiments.   As we get near the end, I will poll you to find out what to talk about this year.  
Readings: Assigned readings will be announced just before we start a new topic. My lectures will cover the same concepts, but I will use different examples and a different presentation. It will help if you read the assigned material before the appropriate lectures. 
Supplemental readings, from other books, will be given when appropriate. These are optional. They will cover the same topics as the assigned readings and are provided for your information, in case you prefer another book's style. 
Homework: Statistics is best learnt by doing. The homework problems give you the chance to do that. Problems are written to give you practice analyzing data or to illustrate points made in lecture. The intent is to help you understand and apply lecture concepts. Discussion with friends and classmates is encouraged. Copying papers is not.  If you copy, you don’t learn.
Homework will be assigned weekly, except when there is a midterm, and due in lecture on Wednesday.  No late homework will be accepted. The lowest homework score will be dropped. 
Exams: All exams will be in-class on the dates given in the course calendar.  I very much prefer to give take-home exams but had to stop last semester when there were multiple instances of cheating.  The final exam will be Monday, 8 May, 2:15 – 4:15.  This is the scheduled time for a class that first meets Monday at 3:20. 
You may bring a one-page (front and back if you wish) crib sheet to the exam.
Makeup exams or alternate due dates will be given only if you contact me and get approval prior to the scheduled exam date. 

Syllabus statements: Please read the ISU required syllabus statements that are in the Syllabus statements document.  To reinforce and particularize specific policies:

1) Academic honesty:  To be explicit how the ISU policy applies to this class:
On homework: You are encouraged to collaborate with fellow students.  This includes discussing questions, debating possible approaches, and sharing code.  You must write your answers in your own words.  
On exams: The obvious statement: You have to work by yourself.  I need to evaluate your understanding, not your group’s.  

2) Quiet week = dead week: There will be a graded homework assignment due during quiet week.  This will cover material in week 14 (penultimate week) of the course.  Solutions will be posted shortly after the due date.
Students in 571 will also have project write-ups (2-3 pages long) due on the last day of class.

