Data Analysis (Math 206) Exam 1




Name





Spring 2005 - 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 and all files mentioned are in the directory p:\data\math\dataanalysis.  To receive maximum credit, show all of your work.  Good luck and enjoy the break!
1.  Do poets die young?  According to William Butler Yeats, “She is the Gaelic muse, for she gives inspiration to those she persecutes.  The Gaelic poets die young, for she is restless, and will not let them remain long on earth.”  One study designed to investigate this question examined the age at death for writers from different cultures and genders.  Three categories of writers examined were novelists, poets, and nonfiction writers.  The ages at death for female writers in these categories from North America are given in the file writers.dat.  Use the SAS program writers.sas to help you answer the questions below.
a. Specify a one-way ANOVA model that can be used to address the research question of interest.  Be sure to identify all parameters and variables in your model.  (10)

b. Examine the assumptions necessary for ANOVA and summarize your findings.  (5)

c. State the appropriate hypotheses and conduct an appropriate test using the ANOVA table.  (10)
d. Use a contrast to compare poets with the two other types of writers.  Do you think that the quote from Yeats justifies the use of a one-sided alternative for examining this contrast?  Explain your answer and provide an estimate for your contrast, the value of your test statistic, a p-value, and a conclusion.  (10)

e. Use another contrast to compare the novelists with the nonfiction writers.  Explain your choice for an alternative hypothesis for this contrast.  (10)

f. Use a multiple comparisons procedure to compare the three means.  How do the conclusions from this approach compare with those using the contrasts?  (10)

2.  A waiter designed a study to see the effects of his behaviors on the amount of tips that he received.  For some customers, he would tell a joke; for others, he would describe two food items as being particularly good that night; and for others, he would behave normally.  Using a table of random numbers, he assigned equal numbers to his next 30 customers to his different behaviors.  Identify the response variable and the populations to be compared.  Also, give k (the number of treatments), the ni, N, and state how large the F statistic needs to be for rejection of the null hypothesis at the 0.05 level.  (15)
3.  The data in the file calories.dat are the calories per ½-cup serving for 16 popular chocolate ice cream brands reviewed by a consumer magazine.  Use the SAS program calories.sas to help you answer the questions below.

a.
A particular consumer believes that the average amount of calories in chocolate ice cream is more than 155.  Test the consumer’s claim using the appropriate t statistic.  Be sure to state your hypotheses, test statistic, p-value, and conclusion.  (15)
b.
Another consumer believes that the median amount of calories in chocolate ice cream is more than 155.  Test this consumer’s claim using the appropriate nonparametric procedure.  Be sure to state your hypotheses, test statistic, p-value, and conclusion.  (15)

c.
Is it reasonable to use a t confidence interval to compute a confidence interval for
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 the true mean calories per 1/2-cup serving of chocolate ice cream?  Explain why or why not.  (10)

4.  Nine observations of surface-soil pH were made at each of two different locations at the Central Soil Salinity Research Institute experimental farm, and the resulting data are provided in the file soil.dat.  Use the SAS program soil.sas to help you answer the questions below
a.
Does the data suggest that the true mean soil pH values differ for the two different locations?  Be sure to state your hypotheses, test statistic, p-value, and conclusion.  (15)

b.
Would you be willing to use a t confidence interval to provide an estimate of the difference in the means at these two locations?  If so, identify an appropriate confidence interval.  If not, explain why not.  (10)

5.  The 1982 and 1983 net earnings (in millions of dollars) of ten food and beverage firms are provided in the file earnings.dat.  Use the SAS program earnings.sas to help you answer the questions below.

a.
Is there sufficient evidence to indicate that the mean net earnings increased from 1982 to 1983?  Assume that the ten companies represent a random sample of all food and beverage companies.  Perform the appropriate hypothesis test using a 0.01 significance level.  Be sure to state your hypotheses, test statistic, p-value, and conclusion.  (15)

b.
Would you make the same conclusion with an inference procedure for the median net earnings?  Explain.  (10).

6.  A modification has been made to the process for producing a certain type of time-zero film (film that begins to develop as soon as the picture is taken).  Because the modification involves extra cost, it will be incorporated only if sample data strongly indicate that the modification has decreased true average developing time by more than one sec.  The times (in seconds) for both processes are provided in the table below.  In order to investigate the research question of interest, the analyst decides to subtract one from all of the times obtained with the original process and then use a permutation test based on the difference in two averages.  The computer output provided on a separate sheet may be helpful in your analysis.
	Original Process
	8.6
	5.1
	4.5
	5.4
	6.3
	6.6
	5.7
	8.5

	Modified Process
	5.5
	4.0
	3.8
	6.0
	5.8
	4.9
	7.0
	5.7


a.
Identify the hypotheses of interest for this research question.  (6)
b.
Find the difference in the two averages for the analyst.  (3)

c.
List one possible permutation and explain how the permutation distribution should be constructed.  (10)

d.
Based on the simulated permutation distribution below, would you recommend that the modification be incorporated into the production process?  Explain.  (10)

Computer Output for Problem 6
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permutation : mean : film$Modified - film$Ominus1



	*** Permutation Test Results ***


Call:


permutationTestMeans(data = film$Modified, data2 = film$Ominus1, B = 999)





Number of Replications: 999 





Summary Statistics:


    Observed      Mean    SE alternative p.value 


Var        0 -0.005806 0.642   two.sided   0.978





**  Summary Statistics for data in:  film ***





          Original Modified  Ominus1 


     Min: 4.500000 3.800000 3.500000


 1st Qu.: 5.325000 4.675000 4.325000


    Mean: 6.337500 5.337500 5.337500


  Median: 6.000000 5.600000 5.000000


 3rd Qu.: 7.075000 5.850000 6.075000


     Max: 8.600000 7.000000 7.600000


 Total N: 8.000000 8.000000 8.000000


   NA's : 0.000000 0.000000 0.000000


Std Dev.: 1.514631 1.063602 1.514631
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