Math 216 - Exam 2

Fall 2001 - Hartlaub

Identify appropriate hypotheses and show your work for each of the problems.  Please remember the honor code we discussed in class.  You may use any printed materials, including other textbooks, but you must provide appropriate citations.  Oral, written, electronic, or any other form of communication with other individuals is strictly prohibited. The point values for each problem are provided in parentheses.  Good Luck!

1. Measurements of the smoothness of a certain type of paper were obtained in four different laboratories and saved in p:\data\math\nonparametrics\smooth.mtw.

Lab 1:
38.7, 41.5, 43.8, 44.5, 45.5, 46.0, 47.7, 58.0 

Lab 2:
39.2, 39.3, 39.7, 41.4, 41.8, 42.9, 43.3, 45.8 

Lab 3:
34.0, 35.0, 39.0, 40.0, 43.0, 43.0, 44.0, 45.0

Lab 4:
34.0, 34.8, 34.8, 35.4, 37.2, 37.8, 41.2, 42.8

Test the hypothesis that there is no difference between the laboratories.  Identify significant differences if they exist.  (25)

2. To determine whether a certain diagnostic test can be interpreted successfully without much psychological training, 72 judges were presented with the results of the test on 200 carefully matched patients, half of whom were psychiatrically hospitalized and half medically hospitalized without apparent psychiatric disturbance.  Of the judges, 21 were staff members, 23 were trainees, and the remaining 28 were undergraduate psychology majors who were given only brief instructions on the interpretation of the test.  The accuracy of each judge (in percent correctly identified) can be found in p:\data\math\nonparametrics\psyc.mtw.  If training and experience have an effect, the staff members could be expected to be most accurate, the trainees next, and the undergraduates least.  Is this research hypothesis an umbrella alternative?  Do the data provide significant evidence for this research hypothesis? (25)

3. Make up or find an example where Pearson’s correlation coefficient differs substantially from at least one of the two nonparametric measures of association we discussed in class.  Explain why the measures of association are substantially different for your data.  (25)

4. Twenty mediation cases involving small businesses were ranked according to the success of the mediation effort and the amount of hostility shown in the early part of the mediation session, with the following results:

	Hostility
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Success
	12
	7
	10
	11
	4
	1
	8
	9
	3
	6
	2
	5


In the first row, 1 corresponds to the greatest amount of hostility.  In the second row, 1 corresponds to the greatest degree of success.  

a. Test the hypothesis of independence against the alternative of a negative association in the two sets of ranks.  (10)

b. Provide point and intervals estimates for the appropriate parameter.  (15)

5. The following table presents the total number of coughs per day of seven patients under three different medications and a placebo administered in random order over a number of days.

	
	Subject

	
	1
	2
	3
	4
	5
	6
	7

	Heroin, 5 mg
	251
	126
	49
	45
	233
	291
	1385

	Dextromethorphan, 10 mg
	207
	180
	123
	85
	232
	208
	1204

	Codeine, 10 mg
	167
	104
	63
	147
	233
	158
	1611

	Placebo
	301
	120
	186
	100
	250
	183
	1913


a. Formally state an appropriate model for this experiment and identify all parameters.  (10)

b. Determine whether there is a significant difference between the four statements.  (15)

c. Specify a contrast that can be used to compare the medications with the control.  (5)

d. Provide a point estimate for your contrast in part (c). (10)

6. Consider the umbrella statistic Ap for an odd number of treatments, k.

a. If p=1, how many Mann-Whitney statistics are you required to calculate?  (5)

b. If p=k, would the number of Mann-Whitney statistics you are required to calculate be the same as the answer provided in part (a)?  Explain  (5)

c. If p=(k+1)/2, how many Mann-Whitney statistics are you required to calculate?  How does this number relate to the answer you provided in part (a)?  (10)

