Graduate Statistics
Spring 2010, TU 6:00 PM

Professor: Sean Duffy, Ph.D.

Email: seduffy@camden.rutgers.edu

Office hours:  TU TH 5-6 or so
Course goals: 

This second-semester course is a continuation of Research methods, and builds upon knowledge and skills acquired in that course. The focus is on the multivariate design issues students will confront in applied research settings. The course covers between-and within-subjects designs and mixed models, regression and covariance analysis, and other univariate and multivariate techniques, relying on computerized data analysis and graphical representation.    
Course requirements: 
1. Readings…finish them BEFORE the class they are due. 
2. Two Exams, the second of which you will make yourself  = 40%  (20% each)
3. Weekly quizzes = 30% (12/10 total = 2% each (see note below))
4. Homework assignments (10 total) = 30% (3% each) 
6. Attendance is mandatory. 
1.Text:  http://faculty.vassar.edu/lowry/webtext.html 
The text is available on the internet for free and was written by Richard Lowry. Other readings are available on e-reserve or will be emailed to you. 
2. Exams: 

The exams will be take home exams. You will be able to use statistical software packages to complete the exams, but you must work alone on these projects. I am very good at detecting cheaters on this policy. 
3. Quizzes – Quizzes will be typically 5 questions, but I reserve the right to alter this. I grade the quizzes out of 4, so that if you get a 4/5, you get a 100%, if you get 5/5, you get 125%. I will drop 2 of your lowest grades / missed quizzes and use only 10 to calculate your final quiz grade, so 2% each quiz. NO MAKEUPS!!!
4. Homework – Part of being a good statistician is practicing statistics. The homework assignments will give you a chance to practice all aspects of statistics, as well as review ideas from the earlier portion of the course. 
5. Attendance & Participation 

You are expected to attend every lecture. Attendance will be taken, often in creative ways. This is a course where you can't afford to miss classes. Believe me.  
Supplementary textbook:

Note: http://www.itl.nist.gov/div898/handbook/index.htm - this is a government textbook that provides a more engineering perspective on statistics. I think if you get hung up on any topic, look it up in this link to see if it makes a little more sense.

Research Project

I want you all to go out and identify a problem – preferably something that pisses you off. For instance, some people absolutely hate people who don’t return shopping carts or who neglect to use tongs when selecting bagels at the store. 

1. Identify the problem

2. Search background literature on the problem

3. Identify 3 ways in which you can collect data on the problem, each of which uses a different statistical tool. You can do archival data analysis, experimental analysis, case study – but what I want you to understand is that there are more than 1 way to approach a problem – and that good researchers approach problems from multiple perspectives using multiple tools.  

4. Collect data and analyzing them based on part 3.

5. Write a short research report summarizing what you found in part 4, using at least 3 different types of graphs, each of which illuminate a different aspect of the question. 

6. Discuss limitations or problems associated with the use of the particular data you chose to use – i.e., are there limitations to reliability or validity? 

7. Present your project to the class. 

For example, imagine you are interested in the question of how weather affects mood. You do a background search on the topic. You end up proposing three experiments:

1. Using google trends, examine the frequency of searches for terms such as “depression” “sadness” “happiness” by season, limiting your search to certain areas and examining the relationship by season or temperature. 

2. A survey of mood that you give to people on warm days versus colder days, sunny days versus rainy days. 

3. Look at suicide rates by yearly temperature using something like the Franklin Institute’s record of daily temperatures that go back to the 1800s and annual suicide rates from the census (or some other governmental site). 

The idea here is that I want you to have practice thinking about how you will obtain data, and once obtained, what are the limitations of the dataset that you have collected, because there will always be limitations – it is a question of whether it is YOU or a REVIEWER (i.e., committee member) who catches it first. 

Other rules: 

Classroom behavior

The use of portable electronic devices other than calculators is strictly prohibited. Take out a cell phone and see what a wild chimpanzee is like. 
Sakai

I use Sakai for distributing materials, grading, and general announcements. Please use Sakai, or learn how to use it. Not knowing how to use Sakai is no excuse for not receiving important announcements or course materials. Get with the digital age, man!
Use your Rutgers Email 

When I email the class, I use the list that the Registrar gives me. I can not change this list, and it is your responsibility to either use your Rutgers email account or set up your Rutgers account so that you receive emails in your personal account. If you use some other account, such as imafoolishrutgersstudent@yahoo.com, you may not receive my emails, and you will definitely not receive pity from me.  

Academic Honesty:
You are expected to read and understand rules regarding academic misconduct. Ignorance of these rules will not be accepted as an excuse for academic misconduct. If you are found cheating on exams or plagiarizing on your paper, you will receive a failing grade for the paper and I will report you to the Office of Academic Affairs. Period. I offer no exceptions to this rule, ESPECIALLY ignorance of what plagiarism is. Rutgers maintains a website with specific guidelines concerning academic honesty. You are expected to read and understand all of these rules:

http://cat.rutgers.edu/integrity/policy.html

Class cancellations: 

In the event of a natural disaster (e.g., snow storm, earthquake, tsunami) class may be cancelled. In the case of bad weather, check your email to be sure that I have not cancelled class. (See above section on using your Rutgers email) 

Incompletes / Pass – No-credit: 

Granted ONLY under unusual situations. Poor performance in the course is not a valid reason for requesting an incomplete. Those signed up for pass/no-credit, a final grade of a C or better is required to pass. 

Disability accommodations: 

For disability accommodations, please call the Disability Services Coordinator.  Students who require special accommodations for the course or its assignments or exams (as indicated by a formal letter/statement from the Disability Services Coordinator) should also contact the instructor as early as possible.  

Missed class:

Get to know someone in this class. Not only might you make a new friend, you will have someone to borrow notes from in the rare and unusual circumstance in which you might have to miss class.
Stapled assignments:
I discard assignments that are not stapled. I mean, it says a lot about how much effort you put into your assignment when you toss it to me with the corner folded over. Find a stapler – in fact, purchase one of those pocket staplers at the dollar store. 

Course Schedule:

The course schedule provided here is tentative.

WEEK 1: Introduction
Thurs, 1/24: 
Primer on mathematics. 
Assignment 1 handed out: Basic math
WEEK 2: Descriptive statistics, distributions, z scores
Thurs, 1/31
Lowry: Chapters 1 & 2

Feynman, “Cargo Cult Science”

Velleman, “Truth Damn Truth and Statistics”

Assignment 1 due
Assignment 2 handed out
WEEK 3: Correlation – a useful descriptive statistic, and graphical representations
Thurs, Feb 7 
Lowry: Chapters 3, 3a, 3b
http://www.visual-literacy.org/periodic_table/periodic_table.html

Assignment 2 due
Assignment 3 handed out
WEEK 4: Intro to statistical significance – graphical representations continued
Thurs, 2/14: From description to inference
Lowry:  Chapter 4 & 5 assigned
Read Gigerenzer..”Mindless statistics”

Assignment 3 due
Assignment 4 handed out
WEEK 5: Probability sampling distributions and tests of significance – binomial test
Thurs, 2/21: Testing relatedness and differentiation
Lowry:  Chapter 6 & 7
Read silly article on correlation actually meaning causation. 

Assignment 4 due
Assignment 5 handed out

WEEK 6: Chi-square
Thurs, 2/28: 
Lowry: Chapter 8
Assignment 5 due
Assignment 6 handed out
WEEK 7: t tests
Thurs, 3/7
Lowry: Chapter 9, 10, 11, 12
Assignment 6 due

Assignment 7 handed out
WEEK 8: ANOVA/ANCOVA
Tues, 3/14: 
Lowry: Chapter 13 & 14
Assignment 7 due
Exam 1 handed out

3/21 – SPRING BREAK
WEEK 9: ANOVA/ANCOVA
Tues, 3/28: 
Lowry: Chapter 15, 16, 17
http://www.dangoldstein.com/regression.html - check out this cool flash program…use the mouse as well as the arrow keys on the keyboard. There are also various simulation programs in the resources folder in sakai – play with them when you are bored. 
Assignment 8 handed out

Exam 1 due

Assignment 8 handed out
WEEK 10: REGRESSION – SINGLE AND MULTIPLE
Tues, 4/4
More readings TBA

Exam 1 due

Assignment 8 due
Assignment 9 handed out
WEEK 11: Regression continued…Logistic
Tues, 4/11
More readings TBA
Assignment 9 due
Assignment 10 handed out
WEEK 12: Survey research – Factor analysis / SEM
Tues, 4/18: 

More readings TBA

Steven J. Gould “Cyril Burt’s real error”
Assignment 10 due
Assignment 111 handed out
WEEK 13: Odds and ends (Mediation analysis?)
Tues, 4/25:
Assignment 11 due

WEEK 14: Odds and ends   
 Tues, 5/2:   
WEEK 15: Exam II due
Tues, 5/9:   
Correlations: Keep this graph in mind – why you need to examine scatterplots!
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Each of these graphs represents a correlation of 0.81. 
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