Topic 16

Comparing Several Means

	Activity 16-7:  Getting Used to the Notation


A number of experimental situations are described below.  In each instance give the values for k,N, and each 
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.  What is the response variable in each case?  

a) In order to compare the effectiveness of different approaches to advertising a candidate’s position on a particular issue in a political campaign, three different advertisements are taped. Sixty randomly selected potential voters were randomly assigned in groups of twenty each.  Each group is shown one of the tapes and the ad was rated on a scale from 1 to 10.  The higher the number, more effective the viewer felt the ad was.
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b) To compare the effectiveness of three different approaches to teaching speed reading, 10 people are randomly assigned to each of the three methods.  The increase in reading speed, in words per minute, is measured on each participant.
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c) In order to see if there is a difference in income for people with different levels of education, the income levels of fifty randomly selected individuals from each of three different levels of education are obtained.
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	Activity 16-8:  Number of Students in College


The following data summarize the findings of a study of the number of students in college in Australia according to various age groups.

	Age
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	16
	53.4
	7.77

	20-24
	16
	54.8
	7.33

	25-29
	16
	26.2
	4.62

	>29
	16
	50.0
	5.05


a) Draw, by hand, a means plot.
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b) The grand mean is 46.1.  Use this value to compute the Sum of Squares for Treatment, SST.
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c) How many degrees of freedom are associated with this sum of squares?

d.f. = 3
d) Calculate the Mean Square for Treatment, MST.
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e) Calculate the sum of Sum of Squares for Error, SSE.
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f) How many degrees of freedom are associated with this sum of squares?

d.f. = 60
g) Calculate the Mean Square for Error, MSE.
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h) Calculate the F ratio.
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i) Calculate the p-value for your F ratio.
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j) Summarize your results in an ANOVA table.

Use the information from Activity 16-3 to fill in the ANOVA table given below.

	Source of

Variation
	df
	Sum of

Squares
	Mean

Square
	F
	p

	Age


	3


	8643.2
	2881.07
	71.603
	< .001

	Error


	60
	2414.2305
	40.237
	
	

	Total


	63
	11057.4305
	
	
	


k) What does the test lead your to conclude?

There is very strong evidence that the mean number of students varies according to age.

	Activity 16-9:  Education and Income


The experiment described in part (c) of Activity 16-7 was conducted and the data have been stored in the SPSS data file ED_G_INCOME.SAV.  

a) Conduct a one way Analysis of Variance for these data, and report the contents of an ANOVA table.  
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b) What do you conclude from this analysis?

There is some evidence that the mean income differs according to level of education.
	Activity 16-10:  Silver Content in Coins


The SPSS data file COINS.SAV XE "COINS.MTW"  contains the silver content, in percent, from four different Byzantine coinages in the reign of King Manuel I, Comnenus.  The issue is whether the silver content differed between the coinages.

a) What are k, N, and each 
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 and the response variable for this experiment?
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b) What are the null and alternative hypotheses for this problem?
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c) Construct an ANOVA table for testing your hypotheses.
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d) Have SPSS draw a means plot for these data.
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e) Summarize your conclusions.

There is very strong evidence that the mean silver content varies from coinage to coinage.  The means plot that the first and second coinages had higher silver content than the third and fourth.
	Activity 16-11:  Butterfat Content of Milk


Does the milk from different breeds of dairy cattle differ in butterfat content?  The data in the SPSS data file BUTTERFAT.SAV XE "BUTTERFAT.MTW"  gives the percent butterfat content for 20 randomly selected cows of 5 different breeds of dairy cattle.

a) Have SPSS create a means plot.
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b) What are k, N, and each 
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 and the response variable for this experiment?
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 EMBED Equation.DSMT4  [image: image25.wmf]
c) What are the null and alternative hypotheses for this problem?
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d) Complete an ANOVA table for testing your hypotheses.
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e) What do you conclude?

There is very strong evidence that the butterfat content varies according to breed.  The means plot indicates that the difference is Holstein < Ayrshire < Canadian < Guernsey < Jersey.

	Activity 16-12:  Popes and Monarchs (cont’d.)


The SPSS data file PRES_POPE_MONARCH.SAV contains the lifetimes of a sample of U.S. Presidents, Roman Catholic Popes, and British monarchs.  The question is whether there is a difference in the mean lifetimes for these three groups of rulers.  Have SPSS draw a means plot and conduct a one way analysis of variance.  Summarize your conclusions.
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There is moderate evidence that the mean lifetime varies from office to office.  The means plot indicates that Presidents and Popes have about the same mean lifetime and that lifetime is less than for British monarchs.
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