Topic 17 

Comparing Several Means—Contrasts 

	Activity 17-5:  Contrasts


Which of the following are contrasts?
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	Activity 17-6:  Creating Contrasts


Suppose you have five groups, with their respective means, 
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.  Write a valid contrast that will make the following comparisons.  Give the values of 
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in each case.
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b) 
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c) 
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d) 
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	Activity 17-7:  Number of Students in College (cont’d.)


Refer to the summary data given in Activity 16-8.

	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


MSE = 40.237
a) Write a contrast that measures whether the mean number of students in college is the same for the students in the less than 20, 20-24 and over 29 age groups are the same, but that common mean differs from that of the 25-29 age group.
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b) In terms of your contrast, what null and alternative hypotheses are appropriate for testing that the common mean for the under 20, 20-24 and over 29 age groups is greater than that for the 25-29 age group?
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c) What is the value of the sample contrast?
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d) What is the standard error for the sample contrast?
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e) What is the value of the t statistic for testing the hypotheses you gave in part (b)?  How many degrees of freedom are associated with your t statistic?
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f) Compute the p-value for the test you gave in part (b).
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g) What do you conclude?

There is very strong evidence that the mean number of students in college is the same for the students in the less than 20, 20-24 and over 29 age groups are the same, but that common mean differs from that of the 25-29 age group.

	Activity 17-8:  Silver Content in Coins (cont’d.)


Use the SPSS data file COINS.SAV to calculate the answers for parts (c) through (f).
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a) Write a contrast that measure whether the silver content of the third and fourth coinages are equal but differ from that of the first coinage.
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b) In terms of your contrast, what null and alternative hypotheses are appropriate for testing that the silver content of the third and fourth coinages was less than that of the first coinage?
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c) What is the value of the sample contrast?

C = 1.5
d) What is the standard error for the sample contrast?
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e) What is the value of the t statistic for testing the hypotheses you gave in part (b)?  How many degrees of freedom are associated with your t statistic?
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f) Compute the p-value for the test you gave in part (b).
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g) What do you conclude?

There is very strong evidence that the silver content of the third and fourth coinages was less than that of the first coinage.

h) Does what you have done test the notion that the silver content decreased in later coinages from that of earlier ones?

The test does indicate that the third and fourth coinages have a lower silver content than the first coinage, but it does not compare the later coinages with the second one.

	Activity 17-9:  Egyptian Skulls


Refer to the following results computed from the data in the SPSS data file SKULLS.SAV.

	Dynasty
	Sample Size
	Sample Mean

	4000 BC
	30
	131.37

	3300 BC
	30
	132.37

	1850 BC
	30
	134.47

	200 BC
	30
	135.5

	150 AD
	30
	136.17


MSE = 21.111
a) Write a contrast for testing that the mean breadth for the 3300 BC skulls is different than that for the 4000 BC skulls.
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b) Construct a 95% confidence interval for the contrast in part (a).
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c) Write a contrast for testing that the mean breadth for the 3300 BC skulls is different than that for the 1850 BC skulls.
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d) Construct a 95% confidence interval for the contrast in part (c).
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e) Write a contrast for testing that the mean breadth for the 4000 BC skulls is different than that for the 1850 BC skulls.
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f) Construct a 95% confidence interval for the contrast in part (e).
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g) How do you explain what you see when you compare your three confidence intervals?

The first two intervals contain zero indicating that we cannot rule out that the means are equal, but the last one does not contain zero indicating that the mean measurement for the 4000 BC dynasty is less than that of the 1850 BC dynasty.  All this means is that adjacent dynasties are similar, but as we move further apart the differences become significant.

	Activity 17-10:  Popes and Monarchs (cont’d.)


For the data in the file PRES_POPE_MONARCH.SAV we have the following results.

	Group
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	n

	Presidents
	13.5
	20

	Popes
	13.47
	30

	Monarchs
	22.71
	14


MSE = 141.464

a) Write a contrast to test that the mean lifetime of Presidents and Popes are the same, but less than that for British monarchs.
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b) What are the null and alternative hypotheses for testing the statement in part (a)?
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c) Conduct the test using hand calculations.
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So, there is strong evidence that the mean lifetime of Presidents and Popes are the same, but less than that for British monarchs.

d) Construct a 90% confidence interval for your contrast.
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