Topic 4 

Testing Medians—One Population

	Activity 4-7:  Number of Children


A national survey has found that the median number of children in American households is 2.   We wish to see if the sample of class members supports this finding.  That is, we want to test whether the median number of children in a family is 2 or not.

a) State the null and alternative hypotheses that are appropriate for this question.
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b) Compute the value of the Wilcoxon Signed Rank Test statistic by hand.  Show your work.

Answers will depend on the data collected.

c) Is the normal approximation appropriate in this case?

Answers will depend on class size.

d) If the normal approximation is appropriate, use it to compute the p-value for the test.  If not, use Table V to compute the p-value.

Answers will vary.

e) What do you conclude?

Answers will vary.

	Activity 4-8:  Reading Scores


The SPSS data set SCHOOLTESTS.SAV XE "SCHOOLTESTS.MTW"  contains the average state scores on a reading test for fourth graders in 1998 and for eighth graders in 1998.  It is of interest to determine if the eighth graders score higher than the fourth graders.  We will use paired comparisons and the Wilcoxon Signed Rank Test.

a) What are the appropriate null and alternative hypotheses for this question.

If we subtract fourth grade scores from eighth grade scores then the hypotheses are
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b) Have SPSS conduct the Wilcoxon Signed Rank Test on the differences.  Report the value of Z and the p-value.

Wilcoxon Signed Ranks Test
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The p-value is .0225
c) What do you conclude?

There is moderate evidence that eighth grade reading scores are higher than fourth grade reading scores.

d) Do you feel that it is legitimate to consider this to be a random sample? Why or why not?

It might be legitimate to consider data from 1988 to be a randomly selected year.  Hence it might not be unreasonable to consider this to be a random sample.  If, on the other hand, 1988 is the year of interest, then we do not have a random sample.
	Activity 4-9:  Response Times


An experiment was conducted to determine if people react more quickly to a visual stimulus than an audio stimulus.  Theory suggests that reactions should be faster for the audio stimulus.  A sample of 58 randomly selected subjects were exposed to a visual stimulus and asked to push a button as soon as possible after noting the stimulus.  The time between onset of the stimulus and pressing the button was measured.  The same 58 subjects also had their reaction time measured using the audio stimulus.  The order in which this was done differed randomly from subject to subject.  The results are given in the SPSS data set RESPONSE.SAV XE "RESPONSE.MTW" .

a) What do you think the purpose was in differing the order of the stimuli?

Randomly picking the order eliminates a possible training effect from reacting twice.

b) Is this a matched pairs experiment?
Yes.  The same subject is reacting to both stimuli.

c) What are the appropriate null and alternative hypotheses for this experiment.

If we subtract the time for an visual stimulus from that for a audio stimulus, then the hypotheses are
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d) Use SPSS to conduct the Wilcoxon Signed Rank Test with these data.  Summarize your results.

Wilcoxon Signed Ranks Test
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e) Do the data support the theory?

There is very strong evidence that reaction time to an audio stimulus is less than that for a visual stimulus.

	Activity 4-10:  Poverty in the United States


We wish to see if the number of people in the United States in poverty is declining.  The SPSS data set POVERTY.SAV XE "POVERTY.MTW"  gives the percentage of people in each state that were in poverty in 1997 and in 1998.  The question is whether the median percentage of people below the poverty limit declined from 1997 to 1998.
a) Have SPSS randomly select 15 states.  You do this by clicking Data > Select Cases.  Check Random Sample of Cases then click .  In the dialogue box that appears indicate that you want Exactly 15 cases from the first 51 cases.  Then click Continue followed by OK to take your sample.  List which 15 states were in your sample.

b) What are the appropriate null and alternative hypotheses?

If we subtract the 1997 percentage from the 1998 percentage then the hypotheses are
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c) Use SPSS to conduct the Wilcoxon Signed Rank with this sample.  Summarize your results.

Wilcoxon Signed Ranks Test
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The p-value is .0145
d) Did the percentage of people on poverty decline from 1997 to 1998?

There is moderate evidence that the poverty rate declined from 1997 to 1998.
	Activity 4-11:  Shoshone Indians


In mathematics, the so-called “golden ratio” is 
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.  The ancient Greeks referred to a rectangle whose length-to-breadth ratio was this value as being a “golden rectangle.”  In fact, they used it when building structures such as the Parthenon.  The Shoshone Indians decorated their leather goods with beaded rectangles.  Anthropologists were interested in whether it is reasonable to suppose that the Shoshone’s used the golden ratio when they made their beaded rectangles.  Below are the length-to-breadth ratios of 20 Shoshone beaded rectangles.  The data are also stored in the SPSS data set SHOSHONE.SAV XE "SHOSHONE.MTW" .  

	0.693
	0.662
	0.690
	0.606
	0.570

	0.749
	0.672
	0.628
	0.609
	0.844

	0.654
	0.615
	0.668
	0.601
	0.576

	0.670
	0.606
	0.611
	0.553
	0.933


a) Use the Wilcoxon Signed Rank test to determine whether it is reasonable or not to conclude that the golden ratio was used.  

We are testing 
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.  The SPSS results are shown below.

Wilcoxon Signed Ranks Test
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There is some evidence that the Shoshones did not use the golden ratio.
b) Could you or should you have used the t test here?

The Q-Q plot for these data is shown below.  It indicates that the data are not normally distributed.  So, we should not have used the t test.
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