Data Analysis (Math 206) Exam 1




Name





Spring 2002 - Hartlaub

Solve all of the problems below, and be careful not to spend too much time on a particular problem.  The point values are in parentheses.  To receive maximum credit, show all of your work.  Good luck and enjoy the break.

1. Suppose the USGA wants to compare the mean distances associated with four different brands of golf balls when struck with a driver.  A completely randomized design is employed, with Iron Byron, the USGA’s robotic golfer, using a driver to hit a random sample of 10 balls of each brand in a random sequence.  The distance is recorded for each hit and a partially completed ANOVA table is given below.

	Source
	Degrees of Freedom
	Sum of Squares
	Mean Square
	F

	Model
	
	2794.38875
	
	

	Error
	
	
	
	

	Total
	
	3556.68975
	
	


a. Fill in the missing entries in the ANOVA table.  (7)

b. State 
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 and 
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 for this experiment.  (5)

c. Find the p-value for the ANOVA test and write a brief conclusion.  (10)

d. The mean distances for each of the four different brands of golf balls are provided below.  Can you compute Tukey multiple comparisons if you know that SAS reported a minimum significant difference of 5.5424 using 
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?  If so, make the appropriate comparisons and summarize your results.  If not, explain why not.  (10)

	Brand
	Mean

	A
	250.78

	B
	261.06

	C
	269.95

	D
	249.32


e. If you wanted to estimate the mean distance for the brand that has been identified as the best, how many balls would you need in order to be within 2 yards with 95% confidence?  Clearly state any assumptions you are making for your calculations.  (10)

2. In 1999, the average size of single-family homes built in the U.S. was 2,230 square feet, an increase of over 200 square feet from a decade earlier (Wall Street Journal Interactive Edition, Jan. 7, 2000).  A random sample of 100 new homes sold in California in late 1999 yielded the following information: 
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a. Assume the average size of U.S. homes is known with certainty.  Do the sample data provide sufficient evidence to conclude that the mean size of all California homes built in late 1999 exceeds the national average?  (Use 
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.)  (10)

b. Suppose the actual mean size of new California homes was 
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square feet.  What is the power of the test in part (a) to detect this difference of 100 square feet?  (10)

3. A nationwide survey claimed that 60% of parents with young children condone spanking of their child as a regular form of punishment (Tampa Tribune, Oct. 5, 2000).  In a random sample of 100 parents with young children, how many parents would need to say they condone spanking as a form of punishment in order to refute the claim at the
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 level?  (15)

4. A pupillometer is a device used to observe changes in an individual’s pupil dilations as he or she is exposed to different visual stimuli.  The Design and Market Research Laboratories of the Container Corporation of America used a pupillometer to evaluate consumer reaction to different silverware patterns for one of its clients.  Suppose 15 consumers were chosen at random, and each was shown two different silverware patterns.  The pupillometer readings (in millimeters) for each consumer are provided in the files pupil.dat and pupil2.dat.  Use the output from pupil.sas to answer the computational questions below.

a. Which type of experiment does this represent – independent samples or paired difference?  (3)

b. Use a 96% confidence interval to estimate the difference in mean pupil dilation per consumer for silverware patterns 1 and 2.  Interpret the confidence interval, assuming that the pupillometer indeed measures consumer interest.  (10)

c. Test the hypothesis that the mean dilation differs for the two patterns.  Use 
[image: image9.wmf].05

a

=

. (10)

d. Would your conclusion change in part (c) if the hypothesis referred to the median dilation for the two patterns?  Explain.  (10)

e. Can the test in part (c) be conducted at the 
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level using your confidence interval in part (b)?  If so, explain how.  If not, explain why not.  (10)

f. What assumptions are necessary to ensure the validity of the inferences in parts (b) and (c)?  (5)

5. Do you have insatiable cravings for chocolate or some other food?  Since many people apparently do, psychologists are designing scientific studies to examine the phenomenon.  According to the New York Times (Feb. 22, 1995), one of the largest studies of food cravings involved a survey of 1,000 McMaster University (Canada) students.  The survey revealed that 97% of the women in the study acknowledged specific food cravings while only 67% of the men did.  Assume that 600 of the respondents were women and 400 were men.

a. Is there sufficient evidence at the 
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 level to claim that the true proportion of women who acknowledge having food cravings exceeds the corresponding proportion for men?  (10)

b. Why is it dangerous to conclude from the study that women have higher incidence of food cravings than men?  (10)

6. (Essay Question)  What is a sampling distribution and why are sampling distributions so important for statistical inference?  Your essay should include a discussion of the similarities and differences of sampling distributions for parametric versus nonparametric procedures and at least one specific example of a sampling distribution.  (25)
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