STA 6166 – Fall 2011 

                                                                               Project 3 – Due 11/7/11
Part 1: Interaction Between Theophylline and Heartburn Medication
A study was conducted to determine whether pepcid or tagamet interacted with theophylline in terms of the clearance (rate at which drug passes through blood system, in liters/hour) in healthy adults. The data are in the file theoph.txt and theoph.xls. A group of 14 adults were obtained, and each were given the following 3 treatments (in random order with sufficient time between dosing): 

· Theophylline and Placebo

· Theophylline and Pepcid

· Theophylline and Tagamet

The response measured was the clearance rate of theophylline (slow rates mean the drug tends to stay in the body too long). Complete the following parts:

· Obtain the Analysis of Variance. List all sources of variation, degrees of freedom, sums of squares, mean squares, and F-statistic

· Test whether the true mean rating scores differ among the 3 treatments at the =0.05 significance level. Fully state all aspects of the test, as well as the observed significance level (P-value).

· Use Tukey’s and Bonferroni’s procedures to compare all pairs of treatments (use an experiment-wise error rate of 0.05).

· How many subjects per treatment would have been necessary had this been run as a completely randomized design to have the treatment means estimated with this level of  precision.

· Conduct the test using Friedman’s Test based on ranks. Test whether the true mean rating scores differ among the 3 treatments at the =0.05 significance level. Fully state all aspects of the test, as well as the observed significance level (P-value).
· Summarize all of your results. 
Part 2: Hominy Sales by Store/Week/Shelf Space

A study was conducted to compare the effects of 6 levels of shelf space (4’, 6’, 8’, 10’, 12’, 14’) in 6 stores over 6 weeks. Each shelf space was used in each store once, and in each week once. The response measured was hominy sales. Complete the following parts (Note the variables represent category (all 1s), store, week, shelf space, sales):
· Obtain the Analysis of Variance. List all sources of variation, degrees of freedom, sums of squares, mean squares, and F-statistic

· Test whether the true mean sales differ among the 6 shelf spaces at the =0.05 significance level. Fully state all aspects of the test, as well as the observed significance level (P-value).

· Use Tukey’s and Bonferroni’s procedures to compare all pairs of shelf spaces (use an experiment-wise error rate of 0.05).

Part 3: 2-Factor ANOVA - Analysis of Raw Data

A study of the effect of 4 temperature settings on percent shrinkage in dyeing fabrics was made on 4 replications for each of 3 types of fabric in a completely randomized design. The data are the percent shrinkage of three replicate fabric pieces dried at each of the 4 temperatures, and are in file: shrink.txt.

· Write out the linear model, and obtain the analysis of variance for the data.

· Test whether there is a fabric (dye) x temperature interaction at the =0.05 significance level. Clearly state: null and alternative hypotheses, test statistic, rejection region and P-value. Include any computer output you obtain.

· Test for a temperature main effect at the =0.05 significance level. Clearly state: null and alternative hypotheses, test statistic, rejection region and P-value. Include any computer output you obtain.

· Test for a fabric (dye) main effect at the =0.05 significance level. Clearly state: null and alternative hypotheses, test statistic, rejection region and P-value. Include any computer output you obtain.

· Conduct any post-hoc comparisons you feel are appropriate based on your analysis. (Experiment-wise =0.05)
Part 4: 2-Factor ANOVA based on Summary Statistics

Experiments were conducted in mice receiving various doses of recombinant bovine growth hormone (rbGH). Samples of 30 male and 30 female Charles River CD rats were obtained and randomized (presumably) so that five males and 5 females received each of the following 6 treatments:

· Control (No rbGH)

· Subcutaneous Injection of 1.0 mg/kg per day

· Oral Glavage of 0.1 mg/kg per day

· Oral Glavage of 0.5 mg/kg per day

· Oral Glavage of 5 mg/kg per day

· Oral Glavage of 50 mg/kg per day

One primary response measured was body weight gain (grams) at study day 85. The means and standard deviations are given in the following table.

	Treatment
	Male Mean (SD)
	Female Mean (SD)

	Control
	324  (39.2)
	148 (24.4)

	Subcut Inj 1.0
	432  (60.3)
	217  (32.3)

	Oral 0.1
	327  (39.1)
	140  (19.6)

	Oral 0.5
	318  (53.0)
	152  (31.0)

	Oral 5
	325  (46.3)
	147  (22.0)

	Oral 50
	328  (43.0)
	152  (20.5)


· Obtain the Analysis of Variance for this dataset.

· Test whether there is a Treatment x Gender interaction (=0.05)

· Test for Treatment main effects (=0.05)

· Test for Gender main effect (=0.05)

