Topic 4 

Testing Medians—One Population

	Activity 4-1:  Computing Signed Ranks


The data shown in the following table are a random sample from a hypothetical population.  We wish to test the hypothesis that the "average" value of the population is 5.

	Sample
	Value
	Sample
	Value
	Sample
	Value
	Sample
	Value

	1
	10
	6
	34
	11
	13
	16
	6

	2
	9
	7
	2
	12
	2
	17
	0

	3
	7
	8
	3
	13
	13
	18
	9

	4
	11
	9
	42
	14
	2
	19
	22

	5
	21
	10
	9
	15
	5
	20
	10


a) Enter the data into SPSS and draw a Q-Q plot against a normal distribution.  Does it appear that the t-test discussed in the first course should be applied to these data?  Why or why not?
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The points do not follow the straight line.  So, since n < 30, we do not meet the requirement of a normal 
	Activity 4-2:  Computing Signed Ranks (Cont'd.)


a) For each observation in the data set complete the following table.

	Observed Value

x
	Distance
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	Sign

	10


	5
	5
	+
	
	13
	8
	8
	+

	9


	4
	4
	+
	
	2
	-3
	3
	-

	7


	2
	2
	+
	
	13
	8
	8
	+

	11


	6
	6
	+
	
	2
	-3
	3
	-

	21


	16
	16
	+
	
	5
	0
	0
	

	34


	29
	29
	+
	
	6
	1
	1
	+

	2


	-3
	3
	-
	
	0
	-5
	5
	-

	3


	-2
	2
	-
	
	9
	4
	4
	+

	42


	37
	37
	+
	
	22
	17
	17
	+

	9


	4
	4
	+
	
	10
	5
	5
	+


b) In the table below write the absolute distances that are not equal to zero in ascending order.  Write the signs associated with each one, and then assign ranks to the absolute distances
	Absolute Distance
	Sign
	Rank
	
	Absolute

Distance
	Sign
	Rank

	1

	+
	1
	
	5
	+
	11

	2

	+
	2.5
	
	5
	-
	11

	2

	-
	2.5
	
	6
	+
	13

	3

	-
	5
	
	8
	+
	14.5

	3

	-
	5
	
	8
	+
	14.5

	3

	-
	5
	
	16
	+
	16

	4

	+
	8
	
	17


	+
	17

	4

	+
	8
	
	29
	+
	18

	4

	+
	8
	
	37
	+
	19

	5

	+
	11
	
	
	
	


	Activity 4-3:  Computing p-value for the Signed Rank Test


a) What is the value of n from Activity 4-2?  Compute 

.
n = 19.
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b) Compute the value of w.
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c) Use the procedure outlined above to determine the p-value for the Wilcoxon Signed Rank Test.  What should you conclude with regard to the truth of the null hypothesis?
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	Activity 4-4:  Using the Normal Approximation


a) Transcribe the value of
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from Activity 4-3.
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b) Compute and record the value of
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c) Compute and record the value of Z.
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d) Compute and record the p-value for your test.
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e) How does this result compare with the one you obtained in Activity 4-3?

.0037 is less than .02.  So, they compare favorably.
	Activity 4-5:  Using SPSS to Conduct the Wilcoxon Signed Rank Test


a) Enter the data from Activity 4-1 in an SPSS Data View.  Have SPSS conduct the test of 
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.  Your results should look like the following.

Wilcoxon Signed Ranks Test
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	Activity 4-6:  Signed Rank Test for Matched Pairs


You will recall from the first course that the single sample t test could be used to test the equality of the mean of two groups when there was a natural pairing between members of both groups.  The Wilcoxon Signed Rank test can also be used in a similar manner.  The following table shows the percentage of the population that was below the poverty line for states in the Northeast in 1997 and 1998.
	State
	1997
	1998
	Diff.
	
	State
	1997
	1998
	Diff.

	CT


	10.1


	9.0
	-1.1
	
	NY
	16.6
	16.6
	0

	MA


	11.2
	10.4
	-.8
	
	RI
	11.9
	12.2
	.3

	ME


	10.7
	10.2
	-.5
	
	VT
	10.9
	9.6
	-1.3

	NH


	7.7
	9.4
	1.7
	
	
	
	
	


a) For each state subtract the 1998 percentage from the 1997 percentage.  Record the results in the table above.
b) We will test 
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.  Assign ranks to the differences using the method described in Activity 4-2.

	Abs Diff.
	0
	.3
	.5
	.8
	1.1
	1.3
	1.7

	Sign
	
	+
	-
	-
	-
	-
	+

	Rank
	
	1
	2
	3
	4
	5
	7


c) Compute W and the p-value.
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d) What do you conclude?

There is no evidence that the percentage below the poverty line in 1998 is different than that for 1997.
e) These data are stored in the SPSS data file POVERTY.SAV.  Open the file and select the seven states from the Northeast.  Use Analyze > NonParametric Tests > 2 Related Samples to test 
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.  For your pairs you will select the variables Year1 and Year2.  How do the SPSS results compare with those you found by hand??
Wilcoxon Signed Ranks Test
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The results are comparable.
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