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This syllabus is subject to further change or revision, as needed, to best realize the educational goals of the course. Necessary revisions will be announced in class or on course materials with fair prior notice.

Seminar in Applied Mathematics in the Life and Social Sciences (3 credits)

AML 610
Fall 2013
Course Meetings: 

Thursdays, 12:00pm – 2:45pm, PSA 546
Instructor:  

	Dr. Sherry Towers

	Office: Physical Science Building A
Contact Info: smtowers@asu.edu
Office phone: 


Course Description:

Provides students with the skill-set needed for time series analysis, linear and factor regression, and multivariate data analysis.
Course Goals/Objectives: 

By the end of the course, students will: 

1. Be functional in R. 

2. Learn how to read in, manipulate, and export data in R, and will be able to create publication-quality plots in R.  Students will become adept at combining information from a variety of sources in an analysis (for instance, climate and disease incidence data). 
3. Be familiar with the implementation of linear regression and factor regression models in R, and also generalized linear regression models.  Be familiar with methods for validation of statistical models.
4. Be familiar with k-means clustering.

5. Be familiar with time series analysis methods of data, including autocorrelation, cross correlation, and lagged regression models.

6. Be familiar with statistical methods to test for the presence of significant periodicity (such as annual seasonality) in time series data, including spectrograms (with emphasis on the Lomb Scargle method) and harmonic linear regression.
Outline of Topics Covered:
Good programming practices

Good practices in organization of work

R 
basic programming constructs (if/then/else, while, for, Boolean logic)

using libraries in R

R built-in functions

writing functions in R

read in comma delimited data

manipulate data

collate data sets

plot data

output data

solutions of system of ODE’s in R with the deSolve library

Multivariate data analysis

linear regression in R
factor regression in R

generalized linear models in R

model validation

K-means clustering

Time series analysis

harmonic regression in R
Lomb Scargle periodograms in R

autocorrelation

cross-correlation

lagged regression models

smoothing methods: moving average

Statistics:

Mean, standard deviation, weighted mean, percentiles correlation, covariance

Probability distributions;

Poisson

Normal

Exponential

Gamma

Negative Binomial

Pre-requisites/Co-requisites/Anti-requisites:
· Basic statistics and probability theory
Required Course Texts/ Readings:

The primary text associated with this course is Statistical Data Analysis, by G. Cowan, the PDF of which can be found at

www.hep.phys.soton.ac.uk/~belyaev/papers/books/statistics/Glen_Cowan-Statistical_Data_Analysis.pdf
It is very helpful if students have the use of a laptop for this course. Before the course begins, students are expected to have downloaded the R programming language onto their laptop from http://www.r-project.org/  (R is open-source free software).

Course Schedule:

	Week
	Thursday

	1
	Basic programming in R

	2
	Basic programming in R

	3
	Basic programming in R

	4
	Probability distributions- review

	5
	Basic statistics - review

	6
	Sources of online data

	7
	Linear regression

	8
	Generalized linear models

	9
	Factor regression

	10
	Model validation

	11
	K means clustering

	12
	Spectral analysis: Lomb Scargle

	11
	Harmonic regression

	14
	Lagged regression

	15
	Smoothing methods

	16
	Final projects

	17
	Final projects


Coursework and Assessment:

There will be regular homework projects assigned throughout the course, which will be worth 50% of the grade.  Students are strongly encouraged to work together in groups to discuss issues related to the course and resolve problems.  However, plagiarism of code will not be tolerated.

The culmination of the course will be a term project (worth 50% of the grade) involving a multivariate analysis of time series data in the biological or social sciences. The students will write-up the results of their project in a format suitable for publication (submission for publication is not required, but encouraged if the data and model analysis is novel). Students are responsible for locating and obtaining sources of data, and developing an appropriate model, so this should be something students begin to think about very early in the course.  In addition to the formal write up, students will also give an in-class presentation of their work.
Final grades are assessed as:

A
89.5-100

B
79.5-89.4

C
69.5-79.4

D
49.5-69.4

Fail
<49.5


There is no grading ‘on the curve.’ If you get at total score of 89.5/100 or above for the whole semester, you are guaranteed to get an (A( for the course. And, if everyone in the class gets over 90 points total in the semester, everyone will get an (A( and we will be delighted. 

Incompletes:

A mark of "I" (incomplete) is given by the instructor when you are otherwise doing acceptable work but are unable to complete the course because of illness or other conditions beyond your control. You are required to arrange with the instructor for the completion of the course requirements. The arrangement must be recorded on the Request for Grade of Incomplete form (http://students.asu.edu/forms/incomplete-grade-request).

Grade Appeals:

ASU has formal and informal channels to appeal a grade. If you wish to appeal any grading decisions, please see  http://catalog.asu.edu/appeal. 

Blackboard website:

The teaching assistants and/or instructor will post the following course materials on the course’s website:

Course syllabus

Lecture notes

Power points

Classroom Policies:

Attendance and tardiness

Weekly and punctual attendance at class is required for this course to function pedagogically as intended. It is therefore compulsory.

If you arrive late, please enter the room quietly. If you have to leave early, please let one of the TAs know at the beginning of class. 

Civility/code of conduct
1) Don’t fall asleep in class

2) Don’t read the newspaper in class, or log on to the internet

3) Cell phones and pagers – turn them to vibrate. If you must send a text message urgently, or respond to an urgent call, please leave the classroom to do so.

4) Students can use calculators and computer laptops in class for as long as the equipment is used for class-related activities and note-taking.

5) Students can tape record the lectures.

Student Standards:

Students are required to read and act in accordance with university and Arizona Board of Regents policies, including:

The ABOR Code of Conduct: Arizona Board of Regents Policies 5-301 through 5-308: http://www.abor.asu.edu/1_the_regents/policymanual/chap5/5Section_C.pdf 

The ASU Office of Student Rights and Responsibilities:

http://students.asu.edu/srr

Academic Integrity:

All students are responsible for reviewing and following ASU’s policies on academic integrity: http://provost.asu.edu/academicintegrity. If you fail to meet the standards of academic integrity in any of the criteria listed on the university policy website, sanctions will be imposed by the instructor, school, and/or dean. Academic dishonesty includes borrowing ideas without proper citation, copying others’ work (including information posted on the internet), and failing to turn in your own work for group projects. Please be aware that if you follow an argument closely, even if it is not directly quoted, you must provide a citation to the publication, including the author, date and page number. If you directly quote a source, you must use quotation marks and provide the same sort of citation for each quoted sentence or phrase.  You may work with other students on assignments, however, all writing that you turn in must be done independently.  If you have any doubt about whether the form of cooperation you contemplate is acceptable, ask the TA or the instructor in advance of turning in an assignment. Please be aware that the work of all students submitted electronically can be scanned using SafeAssignment, which compares them against everything posted on the internet, online article/paper databases, newspapers and magazines, and papers submitted by other students. 

Student Support and Disability Accommodations:

ASU offers support services through Counseling (http://students.asu.edu/counseling), the Learning Resources Center (www.asu.edu/lrc), and the Disability Resource Center (http://www.asu.edu/studentaffairs/ed/drc/). If you are a student in need of special arrangements for we will do all we can to help, based on the recommendations of these services. For the sake of equity for all students, we cannot make any accommodations without formal guidance from these services. Accomodations for religious observance should be discussed during the first week of class.
