Nonparametrics (Math 216) Exam 1 
Name 


                
October 20, 2006 - 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. Readings from 12 home radon detectors exposed to 105 picocuries per liter of radon are shown below and provided in the file p:\data\math\hartlaub\nonparametrics\radon.mtw.

91.9 97.8 111.4 122.3 105.4 95.0 103.8 99.6 96.6 119.3 104.8 101.7
Minitab was used to obtain the output below.

Sign CI: radon

Sign confidence interval for median

                             Achieved

               N   Median   Confidence    Confidence interval   Position

radon         12    102.8     0.8540      (    97.8,   105.4)          4

                              0.9500      (    96.9,   109.8)        NLI

                              0.9614      (    96.6,   111.4)          3

Wilcoxon Signed Rank CI: radon

                Estimated    Achieved

             N     Median  Confidence  Confidence Interval

radon       12      103.2        94.5  (    98.1,   110.5)

a.
Could the Minitab output be used to test the hypothesis that the median reading is significantly different from the true value?  Explain.  (10)
b.
The point estimates for the median are 102.8 and 103.2.  Explain how Minitab computed both of these estimates.  (10)

c.
If you were asked to pick one confidence interval from the output above to report to the home owners, which one would you use?  Interpret this interval for the home owners and explain why you chose it.  (10)

2. A student project asked subjects to step up and down for three minutes and measured their heart rates before and after the exercise.  The data for five subjects and two treatments, stepping at a low rate (14 steps per minute) and at a medium rate (21 steps per minute), are provided in the table below and the file p:\data\math\hartlaub\nonparametrics\step.mtw.  For each subject, the resting heart rate (beats per minute) and the heart rate at the end of the exercise are given.
	
	Low Rate
	Medium Rate

	Subject
	Resting
	Final
	Resting
	Final

	1
	60
	75
	63
	84

	2
	90
	99
	69
	93

	3
	87
	93
	81
	96

	4
	78
	87
	75
	90

	5
	84
	84
	90
	108


a.
Does exercise at the low rate raise heart rate significantly?  Be sure to identify the parameter(s) of interest, specify your hypotheses, provide a test statistic and p-value, and state your conclusion.  (15)

 b.
Do the data give good reason to think that stepping at the medium rate increases heart rates more than stepping at the low rate? Be sure to identify the parameter(s) of interest, specify your hypotheses, provide a test statistic and p-value, and state your conclusion.  (15) 
3. The effectiveness of vitamin C in orange juice and in synthetic ascorbic acid was compared in 20 guinea pigs (divided at random into two groups of 10) in terms of the length of the odontoblasts after 6 weeks.  The results are given below and in the file p:\data\math\hartlaub\nonparametrics\VitaminC.mtw.

	Orange Juice
	8.2
	9.4
	9.6
	9.7
	10.0
	14.5
	15.2
	16.1
	17.6
	21.5

	Ascorbic Acid
	4.2
	5.2
	5.8
	6.4
	7.0
	7.3
	10.1
	11.2
	11.3
	11.5


a. Find the significance probability when the hypothesis of no difference is tested against the alternative that the orange juice tends to produce larger values.  (5)

b. A researcher obtained the 93.6% confidence interval for the difference in the population medians reported below.  Explain to the researcher how Minitab computed the confidence interval.  (10)

c. The researcher is confused by the apparent inconsistency in the results from parts (a) and (b).  Her question is: Why was I able to reject the null hypothesis at the .06 level, but the 93.6% confidence interval contains zero?  Explain what is happening.  (10)

d. Find the empirical distribution functions (Fm and Gn) for both sets of guinea pigs and sketch them on the same graph.  Do you think the empirical c.d.f.’s show any differences in the two populations?  (Do not conduct a formal hypothesis test, but provide a clear rationale.)  (10)

4. In a business administration course, a set of lectures was given televised to one group and live to another group.  In each case an examination was given prior to the lectures and immediately following them.  The differences between the two examination scores for the women in the two groups are provided below and in the file p:\data\math\hartlaub\nonparametrics\BA.mtw.
Live:
20.3, 23.5, 4.7, 21.9, 15.6, 20.3, 26.6, 21.9, -9.4, 4.7, -1.6, 25

TV:
6.2, 15.6, 25, 4.7, 28.1, 17.2, 14.1, 31.2, 12.6, 9.4, 17.2, 23.4

a.
If the researchers were not willing to assume equal variances, what procedure would you recommend to test the hypothesis of no difference at the 0.05 significance level.  (5)

b.
If the researchers were willing to assume equal variances, what procedure would you recommend to test the hypothesis of no difference at the 0.05 significance level.  (5)

c.
Which procedure would you recommend to test the hypothesis of no difference at the 0.05 significance level?  Explain.  (10) 

5. Compare and contrast the Ansari-Bradley test with the Jackknife test procedure suggested by Miller.  Your response should include similarities and differences in the assumptions, hypotheses, and test procedures.  (20 points)




Point estimate for ETA1-ETA2 is       4.300


93.6 Percent CI for ETA1-ETA2 is (-0.104,9.098)








