CEE6110 Probabilistic and Statistical Methods in Engineering

Homework 7.  Bootstrap Methods
Due Nov 8, 2006
Objective.  Gain experience in the use of the bootstrap for uncertainty estimation
Readings:

Efron and Tibshirani Chapters 1, 2, 6.
Assignment

1. In assignment 6, Kottegoda and Rosso problem 5.2 you calculated confidence limits on the mean density of concrete for the first 20 concrete densities in table E.1.2 (Data in file E.1.2.xls).  Use the bootstrap method to estimate 95% confidence limits for this same data.  Do this for (a) the first 20 concrete densities in table E.1.2.  (b)  All 40 concrete densities in table E.1.2.  
2. In assignment 6, Kottegoda and Rosso problem 5.5 you calculated confidence limits on the variance of concrete density for the first 20 concrete densities in table E.1.2 (Data in file E.1.2.xls).  Use the bootstrap method to estimate 95% confidence limits on (i) the variance and (ii) the standard deviation for this same data.  Do this for (a) the first 20 concrete densities in table E.1.2.  (b)  All 40 concrete densities in table E.1.2.  
3. Parametric Bootstrap.  Fit two normal distributions to the concrete densities in table E.1.2, (i) to the first 20 concrete densities and (ii) to all 40 concrete densities.  Develop a method to draw bootstrap samples from these distributions and estimate 95% confidence limits on the mean, variance and standard deviation using the parametric bootstrap.  

4. Summarize your results from problems, 1, 2, and 3 and problems 2 and 3 from assignment 6 in a table so that you can compare the confidence limits on the mean, variance and standard deviation calculated parametrically (i.e. by methods of KR chapter 5) and using the bootstrap and parametric bootstrap.  Discuss the differences.  

5. In assignment 6, Kottegoda and Rosso problem 5.10 you tested the significance of differences between the first half (1921-1947) and second half (1948-1974) of the Tevere river annual maximum flow data (Data in file E.5.8.xls).  Use bootstrap methods to do the same thing.  

a)  Using bootstrap samples estimate 95% confidence limits on the pre 1947 and post 1947 means.

b)  Using bootstrap samples estimate 95% confidence limits on the difference between pre 1947 and post 1947 means.  
c)  Using bootstrap samples test whether the post 1947 mean is less than the pre 1947 mean at the 0.05 level of significance.  Estimate the p value associated with this difference in means from your bootstrap samples. 
d)  Using bootstrap samples estimate 95% confidence limits on the difference between pre 1947 and post 1947 variance.  

e)  Using bootstrap samples test whether the pre 1947 and post 1947 variance is significantly different at the 0.01 level of significance.  Estimate the p value associated with this difference in variance from your bootstrap samples.
Compare your results to the answers you got in assignment 6, problem 5.10.
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