Topic 2 

COMPARING TWO MEANS 

	Activity 2-4:  Lifetimes of Rats and Diet 


A Study was conducted to investigate the effect, if any, of diet on the lifetime of rats.  One group of rats was sampled and placed on a restricted diet.  Another group was sampled and allowed to eat whatever they wanted.  The researchers felt that a restricted diet should promote longevity.  The data are stored in the SPSS file RATS.SAV.
a) Should you use the t test with these data?

Both samples are random.  The sample size for the restricted group is 106, and the sample size for the unrestricted group is 89.  So, the technical requirements have been met.

b) State the null and alternative hypotheses that are appropriate for this experiment.
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c) Have SPSS use the t test to test whether one memorization method is superior to the other.  Report the value of the test statistic, the degrees of freedom, and the p-value.  

T = 9.161, d.f. = 154.94, p-value = 0.
d) What should you conclude from these data?

There is very strong evidence that a restricted diet increases longevity compared to an unrestricted diet.

	Activity 2-5:  Popes and Monarchs


Do the lifetimes of British monarchs and Popes differ?  A sample of 14 British kings and queens was taken, and a sample of 30 Popes was taken.  The time from their coronation or election until their death was obtained.  The summary statistics are given below.

	Sample
	Sample Size
	Sample Mean
	Sample Standard

Deviation

	Pope
	30
	13.50
	9.21

	Monarch
	14
	22.71
	18.60


a) State the null and alternative hypotheses that are appropriate for this experiment.
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b) Compute the standard error for the difference in sample means.
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c) Compute the value of the t statistic.
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d) Use the t tables to compute the p-value for testing whether the mean lifetime for Popes differs from that of British monarchs. 
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e) What should you conclude from these data?

There is no evidence that the mean lifetime for Popes differs from that of British monarchs.

	Activity 2-6:  Estimating Length


Three subjects, Graham, Brian, and David, were asked to estimate the length of 15 different lengths of strings.  The question is whether the mean error for Graham and Brian are the same.  The data are stored in the SPSS file STRING.SAV.  The variable Length contains the actual length of each piece of string.  The variable Graham contains Graham’s estimate of the length for that piece of string, and the variable Brian contains Brian’s estimate for the length of that piece of string.
a) Create two variables, one containing the difference between the actual length and Graham’s guess, the other containing the difference between the actual length and Brian’s guess.

b) Are the assumptions satisfied for conducting the t test?  Why?
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The Q-Q plots are consistent with normal distributions.  If we can assume the samples are random, then the technical requirements are satisfied.
c) Conduct the t test to see if there is a difference in the mean differences for Brian and Graham.  Either have SPSS do the test, or have SPSS calculate the necessary sample statistics and run the test by hand.  Report the value of the test statistic and the p-value.

Let X be the errors in Graham’s guesses and Y be the errors in Brian’s guesses.  We are testing
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Then

	
	n
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	X
	15
	.86
	.61389

	Y
	15
	.8667
	.48648
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d) What does this analysis lead you to conclude?

There is no evidence that the mean error for Graham differs from that of Brian.

	Activity 2-7:  Gender and Multiple Sclerosis


Do men and women who contract multiple sclerosis tend to get it at the same mean age?  A study of 32 patients who have multiple sclerosis collected the age at which each contracted the disease.  The data are stored in the SPSS file MS.SAV. 

a) Should you use the t test with these data?  Why?
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The samples are random.  The Q-Q plots are roughly consistent with normal distributions.  So, we can use the t test.
b) State the null and alternative hypotheses that are appropriate for this question.
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c) Have SPSS conduct the t test of whether there is a difference in the mean age at which men and women develop multiple sclerosis.
t = .867, d.f. = 29.535, p-value = .393.
d) What should you conclude from these data?

There is no evidence that the mean age where men contract MS differs from that of women.

	Activity 2-8:  Detecting Autism in Young Children


Currently autism is only detected at about three years of age.  A study was conducted to determine if detection is possible as early as eighteen months.  A sample of 50 randomly selected eighteen month old children was compared to a sample of 41eighteen month old children having an autistic older sibling.  Nine areas of development were measured on each child.  In one of these areas the mean score for the randomly selected children was 94 with a standard deviation of 3.1 while the mean score for the children with an autistic sibling was 97.5 with a standard deviation of 2.7.  Do these data indicate that there is a difference in this trait between the two groups of children?
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So there is very strong evidence that the mean score for children with an autistic sibling differs from that for children without an autistic sibling.
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