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Take-home Midterm

Instructions:  This is the take-home part of the Midterm exam.  You may use your books, notes and a computer.  Give concise but detailed answers for full credit.  You are expected to work independently on this exam, that is, any discussion with anyone within the class or outside of the class is prohibited.  You may consult with the instructor if you have questions esuess@csuhayward.edu.

Your final report should be printed out and turned in one week from today.  

1. Perform the analysis of the Cloud Seeding data from the midterm.  The data is available on the internet.
http://www.sci.csuhayward.edu/~esuess/Statistics_39004950/Midterm/rain.txt

http://www.sci.csuhayward.edu/~esuess/Statistics_39004950/Midterm/rain.sav

Make histograms and normal probability plots for each group of data before and after applying the log transformation.  Is it clear why the log transformation needs to be applied?

Produce the results to each part of the midterm problem.

4. Clouds were randomly seeded (SEED = 1) or not (SEED = 0) with silver nitrate. Rainfall amounts were recorded from the clouds. The purpose of the experiment was to determine if cloud seeding increases rainfall.  The rainfall distributions are more nearly symmetric after a log transformation. The log transformation also makes the variance of the two groups more nearly equal.  After a log transformation, a pooled t-test may be appropriate. (Without a transformation it is neither appropriate (failing both the normality and equal variance assumptions) nor significant at .05.) Test the research hypothesis that cloud seeding increases the mean rainfall.  Use ( = 0.05.

a. State the null and alternative hypotheses.

b. Describe the hypothesis test you would use to test the hypotheses in part a.  State the assumption of the test.  

c. Are any of the assumptions of the test violated?  Justify your answer using the SPSS output given below by examining the relevant computer output for each assumption stated in part b.

d. What is the value of the test statistics for the test?

e. What is the p-value for the test?

f. Is the null hypothesis Rejected?  Yes or No, why?  

g. What does this imply about cloud seeding?

2. Perform the analysis of the Strawberry data from the midterm.

5. Research from the Department of Fruit Crops at a university compared four different preservatives to be used in freezing strawberries.  The yield from a strawberry patch was prepared for freezing and randomly divided into four equal groups.  Within each group the strawberries were treated with the appropriate preservative and packaged into 8 small plastic bags for freezing at 0( C.  Those in group I served as a control group, while those in groups II, III, and IV were assigned one of three newly developed preservatives.  After all 32 bags of strawberries were prepared they were stored at 0( C for a period of six months.  At the end of this time, the contents of each bag were allowed to thaw and then on a scale of 1 to 10 points for discoloration.  (Note that a low score indicates little discoloration.)  These ratings are given below.

	Group I
	10
	8
	7.5
	8
	9.5
	9
	7.5
	7

	Group II
	6
	7.5
	8
	7
	6.5
	6
	5
	5.5

	Group III
	3
	5.5
	4
	4.5
	3
	3.5
	4
	4.5

	Group IV
	2
	1
	2.5
	3
	4
	3.5
	2
	2


Test the research hypothesis that there is no difference in the mean discoloration ratings for the four groups of strawberries.  Use ( = 0.05.

a. State the null and alternative hypothesis.

b. Describe the hypothesis test you would use to test the hypotheses in part a.  State the assumption of the test.  

c. Justify your answer using the SAS output given below by examining the relevant computer output for each assumption stated in part b.

d. What is the value of the test statistics for the test?

e. What is the p-value for the test?

f. Is the null hypothesis Rejected?  Yes or No, why?  

g. What does this imply about the different types of preservatives?

h. Using the results of the output of the multiple comparison tests which groups are different according to Bonferroni’s Method.

