CEE 6110 Probabilistic and Statistical Methods in Engineering
Fall 2006
General Information

CEE6110 Probabilistic and Statistical Methods in Engineering

Mon, Wed, Fri, 10.30 – 11.20 am

ENGR 206

Instructor

David Tarboton

Office: ENGR 230

Tel: 435 797 3172

email: dtarb@cc.usu.edu
Office Hours: Mon 11.30 – 12.30.  Thur 1 – 2.

Instructor web page:  http://www.engineering.usu.edu/dtarb
Class web page:  http://www.engineering.usu.edu/dtarb/cee6110
Teaching Assistant/Grader

Kiran Chinnayakanahalli.  kiran@cc.usu.edu
Catalog Course Description

Explores principles related to probability and statistical methods commonly used in engineering practice, as well as applying these principles to the solution of engineering problems. 

Prerequisites

Graduate standing in engineering or a related discipline.  CEE3030 or equivalent.  Undergraduate level background of calculus and matrix algebra. 
Course Objectives

To present an overview of probability and statistics in the context of exploratory and engineering data analysis.  By the end of this course students should be able to:
· Calculate and plot quantities useful for summarizing the statistical properties and attributes of data and for visualizing the distribution of and relationships between measured physical quantities.  These skills comprise exploratory data analysis and serve as a basis for learning from data.  

· Quantify the variability and uncertainty in real world natural and engineered systems using probability distributions and probability theory.  
· Apply knowledge of probability distributions to select an appropriate distribution based on knowledge of the process being represented, or by fitting to data using likelihood and other measures of goodness of fit.   
· Identify statistically significant relationships between quantities and quantify the dependence between random variables using both linear (correlation) and non-linear (mutual information) measures of dependence.   
· Apply the Monte Carlo simulation approach to determine the distribution and statistical properties of system outputs from the distribution and statistical properties of inputs.  
· Quantify the uncertainty of descriptive statistics and model predictions through the use of both theoretical and resampling approaches.

· Develop a statistical model to estimate a dependent variable from independent variables.  Select from a variety of modeling approaches and quantify the uncertainty in model predictions.   

To provide an introduction to the use of high performance technical computing methods that integrate computation, visualization and programming.  The MATLAB high level language and development environment will be used.  By the end of this course students should be able to program matlab scripts to automate the work flow involved in the analysis, visualization, hypothesis testing and simulation required for application of probabilistic and statistical methods in engineering and science. 

Text and readings
Assigned textbook:  
KR

Kottegoda, N. T. and R. Rosso, (1997), Statistics, Probability, and Reliability for Civil and Environmental Engineers, McGraw-Hill, New York, 735 p.
Supplementary reading (other sources you may find useful):

BC
Benjamin, J. R. and C. A. Cornell, (1970), Probability, Statistics, and Decision for Civil Engineers, McGraw-Hill, New York.
ET
Efron, B. and R. Tibishirani, (1993), An Introduction to the Bootstrap, Chapman Hall, New York, 436 p.
HH
Helsel, D. R. and R. M. Hirsch, (2002), Statistical Methods in Water Resources, U.S. Geological Survey, Techniques of Water-Resources Investigations Book 4, Chapter A3, 524 p, http://water.usgs.gov/pubs/twri/twri4a3/.  This is an entire textbook published in 1992 and used widely in the USGS, republished online as a USGS report.
HTF
Hastie, T., R. Tibshirani and J. Friedman, (2001), The Elements of Statistical Learning:  Data Mining, Inference, and Prediction, Springer, 533 p.
S
Silverman, B. W., (1986), Density Estimation for Statistics and Data Analysis, Chapman and Hall, 175 p.
Matlab documentation.  

All documentation:  http://www.mathworks.com/access/helpdesk/help/helpdesk.html
Learning Matlab.  Documentation for student version:  http://www.mathworks.com/access/helpdesk/help/pdf_doc/matlab/learnmatlab.pdf
Matlab language and environment:  http://www.mathworks.com/access/helpdesk/help/techdoc/matlab.html
Statistics Toolbox:  http://www.mathworks.com/access/helpdesk/help/toolbox/stats/ 

Web Site

The following website will post material related to this course:  http://www.engineering.usu.edu/dtarb/cee6110/
Grading
1. Grades will be based on a weighted average of results as follows:

Homework  40%

Midterm exam:  25%

Final exam:  35%

2. Incomplete grades will not be given except under extenuating circumstances as allowed for by University policy.  Incomplete grades will not be given for poor performance.
3. Make up exams will only be given in cases of severe personal harship or illness.

4. Examinations will be a combination of a closed book portion testing knowledge of definitions and basic principles that I expect you to remember and an open book portion where reference to the text will be necessary for solution of the problems.  

Homework

There will be homework assignments due every 1 - 2 weeks as indicated in the schedule.  Homework up to 1 week late, or the time a solution set is provided, whichever is sooner, will be accepted with 20% grade deduction. There will be a 50% deduction for homework received more than 1 week late or after a solution set has been provided. Many homework problems will require the use of Matlab. 

You should submit homework solutions as hard (paper) copies, neatly assembled and presented in an orderly fashion.  Computer output (text, code or graphics) that is handed in does not need to be high quality, but should be concise and carefully labeled (by hand if easiest). There must be explanatory text accompanying computer printouts or graphs. Hand in enough (and only enough) to document precisely and concisely what you have done and how you obtained your solutions. Graphical output is favored over reams of printed numbers. 

Disabilities

Students with disabilities that require accommodation should contact the instructor so that the necessary arrangements can be made.

	CEE 6110 Probabilistic and Statistical Methods in Engineering

	Schedule and Topic Outline, Fall 2006

	Date
	Day
	Topic and Readings
	Due dates

	8/28/2006
	Mon
	Preliminary data analysis (KR 1; HH 1,21)
	 

	8/30/2006
	Wed
	
	 

	9/1/2006
	Fri
	
	 

	9/4/2006
	Mon
	Labor Day - no classes
	 

	9/6/2006
	Wed
	Random variables and their properties (KR 3.1, 3.2).  Kiran Chinnayakanahalli.
	HW0

	9/8/2006
	Fri
	
	 

	9/11/2006
	Mon
	
	HW1

	9/13/2006
	Wed
	Basic Probability (KR 2)
	 

	9/15/2006
	Fri
	
	 

	9/18/2006
	Mon
	Multiple random variables and conditional probability.  Derived distributions. (KR 3.3-3.5)
	HW2

	9/20/2006
	Wed
	
	 

	9/22/2006
	Fri
	
	 

	9/25/2006
	Mon
	Probability distributions (KR 4)
	HW3

	9/27/2006
	Wed
	
	 

	9/29/2006
	Fri
	
	 

	10/2/2006
	Mon
	Nonparametric density estimation (Silverman chapters 1-3)
	HW4

	10/4/2006
	Wed
	
	 

	10/6/2006
	Fri
	
	 

	10/9/2006
	Mon
	Model estimation and testing (KR 5)
	

	10/11/2006
	Wed
	
	 

	10/13/2006
	Fri
	
	HW5

	10/16/2006
	Mon
	Quantifying uncertainty using the bootstrap and other resampling methods (Efron and Tibshirani chapters 1, 2, 6.)
	 

	10/18/2006
	Wed
	
	 

	10/20/2006
	Fri
	Fall Break - no classes
	 

	10/23/2006
	Mon
	Quantifying uncertainty using the bootstrap continued
	HW6

	10/25/2006
	Wed
	Review
	 

	10/27/2006
	Fri
	Midterm
	 

	10/30/2006
	Mon
	Regression (KR 6.1; HH 9)
	HW7

	11/1/2006
	Wed
	
	 

	11/3/2006
	Fri
	
	 

	11/6/2006
	Mon
	Multiple regression (KR 6.2; HH 11)
	HW8

	11/8/2006
	Wed
	
	 

	11/10/2006
	Fri
	
	 

	11/13/2006
	Mon
	Nonlinear function estimation and local regression (HTF 2, 3.1-3.3, 6.1-6.5)
	HW9

	11/15/2006
	Wed
	
	 

	11/17/2006
	Fri
	
	 

	11/20/2006
	Mon
	
	 

	11/22/2006
	Wed
	Thanksgiving - No classes
	 

	11/24/2006
	Fri
	
	 

	11/27/2006
	Mon
	Monte-Carlo Simulation techniques (KR 8)
	HW10

	11/29/2006
	Wed
	
	 

	12/1/2006
	Fri
	
	 

	12/4/2006
	Mon
	
	 

	12/6/2006
	Wed
	
	 

	12/8/2006
	Fri
	Review.  
	HW11

	 
	 
	 
	 

	12/13/2006
	Wed
	Final Exam 9:30 - 11.20 am
	 

	
	
	
	

	Notes.  KR 1; HH 1,2 etc refer to chapters in the references given in the reading list.

	I reserve the right to change dates and topics, including the date of the midterm and assignment due dates with advance warning.

	


� Letters used to assign readings in the schedule and topic outline.
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