Nonparametrics (Math 216) Exam 1 
Name 


                
October 17, 2008 - Prof. Hartlaub

This exam is open book, open notes, but you must show all of your work to receive full credit.  The point values for each problem are provided in parentheses.  Solve all of the problems below.

1.  A psychologist notes total time (in seconds) needed to perform a series of simple manual tasks for each of eight children with learning difficulties and seven children without learning difficulties.  The times are in the file p:\data\math\hartlaub\nonparametrics\times.mtw.  Use the Kolmogorov-Smirnov test to determine whether the psychologist is justified in asserting these samples are likely to be from different populations.  Do you consider a one- or a two-tail test appropriate?  If you think the psychologist should have tested more specific aspects of any difference, identify the appropriate tests.  Provide a justification for your decision.  (30)
2.  Carter and Hubert (1985) give data for percentage variation in blood sugar over 1-hour periods for each of two groups of nine rabbits given different dose levels of a drug.  The data are in the file p:\data\math\hartlaub\nonparametrics\bloodsugar.mtw.  Use an appropriate confidence interval to determine if there is evidence of a response difference between the dosage levels.  Explain how Minitab computed your confidence interval.  (25)
3.  Determine the power of the test 
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.  Compare exact values with the asymptotic approximation.  Also, determine the minimum 
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 to ensure a power of at least 0.9 for this test.  (25)
4.  A library has on its shelves 114 books on statistics.  I take a random sample of 12 and want to test the hypothesis that the median number of pages in all 114 books is 225.  In the sample of 12, I note that 3 have less than 225 pages.  Does this justify retention of the hypothesis that the median is 225?  Provide the exact p-value of your test.  The numbers of pages in the sample of 12 books are provided in the file p:\data\math\hartlaub\nonparametrics\books.mtw.  Find a confidence interval at a level not less than 95% for the appropriate median.  (30)
5.  Samples of cream from each of 10 dairies are each divided into two portions.  One portion from each is sent to laboratory 1, the other to laboratory 2, for bacterium counts.  The counts (thousands bacteria ml-1) are provided in the file p:\data\math\hartlaub\nonparametrics\cream.mtw.  Assess the evidence for any consistent difference between laboratories for subsamples from the same dairy.  Also, obtain an appropriate confidence interval.  Be sure to identify your parameter(s) of interest.  (30)

6.  Would it be appropriate to apply the van der Waerden test to the data obtained from the dairies in the previous problem?  If so, explain how.  If not, explain why not.  (10 points)
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