CEE6110 Probabilistic and Statistical Methods in Engineering
Homework 0.  Pre course assessment
Due Sept 6, 2006

(Sooner preferred)
Objective.  The objective of this homework is for me to learn about you and your background in probability and statistics.  There will be no grade assigned for this assignment.  The questions are intended to evaluate what you know so that I can adjust the course to build upon this knowledge.  Please in answering the questions do not research the answers.  You should answer from memory or with reference to a text or information source that you are already familiar with.  You should only use computer software that you are comfortable with.  I would like to through these questions find out what you already know, not what you are able to learn by researching how to answer the questions.  Please spend no more than 3 hours on this assignment 

1.  Describe what formal coursework you have previously taken in the area of probability and statistics.  

2.  List any text books on probability and statistics that you own.

3.  List any text books on probability and statistics that you have read and are familiar with.

The remaining questions pertain to the following data.  These are available in a spreadsheet hw0.xls on the class website (to save retyping).

	X
	25.21
	43.19
	46.16
	26.30
	63.18
	23.71
	44.30
	28.72
	20.02
	52.66

	Y
	23.05
	36.38
	34.25
	31.06
	46.77
	14.26
	44.67
	45.62
	17.81
	28.87

	X
	29.31
	20.96
	22.27
	29.91
	24.91
	25.97
	22.48
	21.89
	24.58
	1.87

	Y
	36.31
	15.70
	6.86
	34.92
	22.50
	27.94
	18.09
	12.49
	16.68
	13.21

	X
	23.49
	25.29
	34.42
	9.64
	13.68
	46.32
	11.74
	6.40
	20.63
	31.74

	Y
	15.86
	14.75
	39.32
	9.35
	13.21
	28.93
	14.63
	10.86
	4.62
	32.78

	X
	9.08
	20.16
	34.44
	16.30
	46.16
	37.86
	20.06
	9.81
	20.01
	7.72

	Y
	17.71
	19.18
	37.60
	17.73
	31.95
	41.58
	11.83
	11.00
	14.53
	19.16


4.  Descriptive statistics.  
a) Calculate the following for Y.  (i) mean; (ii) standard deviation; (iii) median ; (iv) 90th percentile.  Report the uncertainty associated with each of these estimates.
b) Calculate the correlation between X and Y.  Report the uncertainty associated with this estimate.
c) Univariate plotting.  Plot the following for Y.  (i) Histogram; (ii) Estimate of probability density function; (iii) Estimate of cumulative probability distribution function 

d)  Compare X and Y using the following:  (i) Boxplot;  (ii) Scatterplot
5.  Modeling.  Suppose that Y is a quantity of engineering importance, such as the flow in a river and that there are serious consequences (e.g. property damage) when Y exceeds a threshold.  Suppose that this threshold is 30, and that the cost in terms of damage for Y > 30 is (Y-30)2.  

a)  Fit a probability distribution to Y and use this probability distribution to calculate the probability that Y > 30.

b)  Use the probability distribution that you fit to calculate the expected value of the damage (defined by the damage function (Y-30)2 for Y > 30).  Estimate the uncertainty in this expected damage estimate.

6.  Relationship between variables.  

a)  Based on the correlation coefficient and scatterplot between X and Y indicate whether you think there is a statistically significant relationship between X and Y.

b)  Use regression to develop a function that predicts Y from X.  Plot this function together with the raw data.
c)  Use the function developed in (b) to estimate a value for Y at X=40.  Estimate the uncertainty in this estimate.
7.  General background.  Please indicate which department you are in, what degree you are working on and how long you have been at USU.  What is your objective for your studies at USU?  Why are you taking this class?  Please list anything specific that you would like to learn in this class? 
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