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Spring 2002 - Hartlaub

1.  An experiment was run in 1995 by J. Cashy, D. Cui, T. Papa, M.Wishard, and C. Wong to examine how pulse rate changes due to different exercise intensities and programs on an athletic facility stationary bicycle.  The subjects used in the experiment were a selection of graduate students at The Ohio State University.  The experiment had two treatment factors.  Factor A was the program setting on the bicycle (level 1 = "manual," level 2 = "hill").  Factor B was the intensity setting of each program (level 1 = "setting 3," level 2 = "setting 5").  A total of 36 subjects were recruited for the experiment.  These subjects were divided into blocks according to their normal exercise routine.  Thus, the 12 subjects who exercised 0-1 days per week constituted block 1, the 12 subjects who exercised 2-4 days per week constituted block 2, and the 12 subjects who exercised 5-7 days per week constituted block 3.  Each subject was asked not to perform any strenuous exercise right before the experiment.  Pulse rate was measured by means of a heart monitor strapped close to the subject's heart.  An initial pulse reading was taken.  Then the subject was asked to pedal at a constant rate of 80 rpm (monitored by the experimenter).  Ten seconds after the end of the exercise program, the subject's pulse rate was measured a second time, and the response was the difference in the two readings.  The data are contained in the file p:\data\math\dataanalysis\exercise.sas together with the sex and the age of the subject. Complete the SAS program to answer the questions below.

a. Identify an appropriate model for this experiment and clearly label your parameters.  (5)

b. Use SAS to fit a block-treatment model with no interaction.  Test the appropriate hypotheses.  Identify the null hypothesis, alternative hypothesis, test statistic, p-value, and conclusion for each test you conduct.  (10)

c. Would you recommend adding the appropriate interaction term for the two treatment factors to this model?  Explain.  (10)

d. Based on the residual plots, do you think the assumptions about the error terms for the model in part (b) are reasonable for this experiment?  Be sure to address independence, constant variance, and normality in your response.  (15)

2. Bode’s Law is an empirical rule relating the distances of the planets in the solar system to their order.  It was discovered by Titius of Wittenberg in 1766 and later expounded by Hohannes Bode.  The statement of Bode’s Law is that the mean distance from the sun roughly doubles with each successive planet, so the distance of the ith planet is approximately 
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is some constant.  By taking logarithms of both sides, 
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a. Use SAS to fit the simple linear regression of log distance on order from the sun (
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 on i) with the data in p:\data\math\dataanalysis\planet.dat.  The file contains three variables: body (alphanumeric), order from the sun, and distance from the sun (scaled so that earth’s distance is 10).  Formally identify the regression model and provide estimates for the appropriate parameters.  (10)

b. Obtain a 95% confidence interval for the slope parameter in your regression model.  (10)

c. Check Bode’s law by finding the two-sided p-value for the test that the slope coefficient is 
[image: image5.wmf]log(2)

.  (10)

d. Can the test in part (c) be conducted by using the interval in part (b)?  Explain.  (10)

3. The first few rows of a data set with the numbers of Atlantic Basin tropical storms and hurricanes for each year from 1950 to 1997 are listed below.  The complete data set is provided in p:\data\math\dataanalysis\Elnino.dat.  The variable storm index is an index of overall intensity of the hurricane season.  (It is the average of number of tropical storms, number of hurricanes, the number of days of tropical storms, the number of days of hurricanes, the total number of intense hurricanes, and the number of days they last—when each of these is expressed as a percentage of the average value for that variable.  A storm index score of 100, therefore, represents, essentially, an average hurricane year.)  Also listed are whether the year was a cold, warm, or neutral El Nino year, a constructed numerical variable temperature that takes on the values –1, 0, and 1 according to whether the El Nino temperature is cold, neutral, or warm; and a variable indicating whether West Africa was wet or dry that year.  It is thought that the warm phase of El Nino suppresses hurricanes while a cold phase encourages them.  It is also thought that wet years in West Africa often bring more hurricanes.  Analyze the data to describe the effect of El Nino on (a) the number of tropical storms, (b) the number of hurricanes, and (c) the storm index after accounting for the effects of West African wetness and for any time trends, if appropriate.  (40)

	Year
	El Nino
	Temperature
	West Africa
	Storms
	Hurricanes
	Storm Index

	1950
	cold
	-1
	1
	13
	11
	243

	1951
	warm
	1
	0
	10
	8
	121

	1952
	neutral
	0
	1
	7
	6
	97


4. The data in p:\data\math\dataanalysis\shuttle.dat are the launch temperatures (degrees Fahrenheit) and an indicator of O-ring failures for 24 space shuttle launches prior to the space shuttle Challenger disaster of January 27, 1986.

a. Fit the logistic regression of Failure (1 for failure) on Temperature.  Formally identify the regression model and report estimated coefficients and their standard errors.  (10)

b. Test whether the coefficient of Temperature is 0.  Report a one-sided p-value and your conclusion (the alternative is that the coefficient is negative; odds of failure decrease with increasing temperature).  (10)

c. What is the estimated logit of failure probability at 
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F (the launch temperature on January 27, 1986)?  (5)

d. What is the estimated probability of failure?  (5)

e. Why must the answer in part (d) be treated cautiously?  (5)
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