#1               Jointsoft is a great over-the-counter arthritis medication, but who will ever know about it? Unfortunately, many people with arthritis tend to be elderly and rather immobile, so advertisers of arthritis medications face limitations in ways to get their messages across. Currently, their best modes of advertisement are commercials on daytime TV, advertisements in select magazines, fliers in convalescent homes, and (believe it or not) advertisements on certain Web pages. 

Marketing managers for Jointsoft are investigating these four modes of advertisement in four small communities (with a different mode of advertisement in each community). The marketing managers have selected 
Suppose that the marketing managers perform an ANOVA test to decide if there are differences in the mean daily sales arising from the four modes of advertisement. (So, they're assuming that the only difference among the four communities is the mode of advertisement used in it.) An ANOVA uses the test statistic 
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For the information in the chart above, [image: image4.png]F ~434



.
a.) Give the p-value corresponding to this value of the F statistic. Round the answer to at least three decimal places.   _______________

b.) Using the 0,05 level of significance, can the marketing managers conclude that the mean daily sales arising from at least one of the modes of advertisement differs from the others?   YES or NO 

#2          For the time being, the air traffic control system in the United States is run by the federal government. (The air traffic control system is responsible for safely and efficiently guiding and landing airplanes.) The current presidential administration would like to change this, arguing that the air traffic control system should be part of the private sector. Several groups disagree with the presidential administration, including the National Air Traffic Controller's Association. 

Among the many arguments given by the administration for the privatization of air traffic control is that flight delays are much too common in the United States. A first step in deciding if, indeed, delays in the U.S. are "too common" might be to compare the flight delay information from the U.S. and other nations. 

You have in front of you the following chart, which summarizes the information from three samples of flights from the past six weeks. One of the samples is composed of domestic U.S. flights, one is composed of domestic Canadian flights, and one is composed of domestic British flights. The information recorded for each flight is the time (in minutes) that the plane was late to the arrival gate. (If the plane was early, the time recorded was negative.) 

You perform an ANOVA test to decide if there are differences in the mean flight delay times among the three countries. An ANOVA uses the test statistic 
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For the flight delay information you've been given, [image: image8.png]F =~5.19



.

a.) Give the numerator degrees of freedom of this F statistic. ____________

b.) Give the dominator degrees of freedom of this F statistic. ____________

c.) Using the 0.01 level of significance, can you conclude from your ANOVA test that there are differences in the mean flight delay times among the three countries?   YES or NO 

#3            Emma's On-the-Go, a large convenience store, has to decide where in the store to put its magazine rack. The manager at Emma's experiments with a selection of different locations, choosing a sample of days at each location. Each day, the manager records the amount of money brought in from the sale of magazines. 

It's possible to test whether there is a difference in the mean daily sales for the different locations by doing a one-way, independent-samples ANOVA test. The variable of interest is the daily sales, in dollars, from magazines at Emma's. In the ANOVA test, the "groups" are the different locations, and the "samples" are the daily magazine sales actually examined by the manager. 

The following ANOVA table gives a summary of such an ANOVA test. Fill in the missing cell in the table (rounded to two decimal places), and then answer the questions. 

	Source of Variation 
	Degrees of Freedom 
	Sum of Squares
	Mean Squares 
	F Statistics

	Treatments (Between Groups) 
	4
	3719.4
	929.9
	____?____

	Error (Within Groups) 
	235
	94169.2
	400.7


	

	Total 


	239
	97888.6


	
	

	
	
	
	
	


a.) How many locations were looked at by the manager? ______________

b.) For the ANOVA test, it is assumed that the variance is the same for each population of daily sales (that is, for the populations of daily sales for each location). What is an unbiased estimate of this common population variance based on the sample variances?__________________

c.) What is the p-value corresponding to the F statistics for the ANOVA test? Round your answer to atleast three decimal places. ______________

d.)  Can we conclude, using the 0.05 level of significance, that there is a difference in the mean daily sales among the different locations?  YES or NO 

