Topic 19 

Comparing Several Medians

	Activity 19-6:  Silver Content of Coins (cont’d.)


The data in the SPSS data file COINS.SAV XE "COINS.MTW"  show that there is weak evidence that the standard deviations of the four coinages are not equal.  So, it might be prudent to check the results using the Kruskal-Wallis test.  We shall do it by hand.  The four samples have been combined and sorted, keeping track of the coinage to which each belonged.  The results of this are given in the table below.

	% Silver
	4.5
	4.6
	4.9
	5.1
	5.3
	5.5
	5.5
	5.6
	5.8

	Coinage
	3
	3
	3
	4
	4
	3
	4
	4
	4

	Rank
	1
	2
	3
	4
	5
	6.5
	6.5
	8
	9.5

	
	
	
	
	
	
	
	
	
	

	% Silver
	5.8
	5.9
	6.2
	6.2
	6.4
	6.6
	6.6
	6.8
	6.9

	Coinage
	4
	1
	1
	4
	1
	1
	2
	1
	1

	Rank
	9.5
	11
	12.5
	12.5
	14
	15.5
	15.5
	17
	18.5

	
	
	
	
	
	
	
	
	
	

	% Silver
	6.9
	7.0
	7.2
	7.7
	8.1
	8.6
	9.0
	9.2
	9.3

	Coinage
	2
	1
	1
	1
	2
	2
	2
	2
	2

	Rank
	18.5
	20
	21
	22
	23
	24
	25
	26
	27


a) What is the value of N for these data?

N = 27
b) Assign ranks to the sorted observations.

c) Compute the values of 
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d) Compute the value of the Kruskal-Wallis statistic.
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e) Even though the sample from coinage 3 is only 4, go ahead and compute the p-value for the test.
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f) What do you conclude?

There is very strong evidence that the median silver content varies from coinage to coinage

	Activity 19-7:  Butterfat Content of Milk (cont’d.)


The data in the SPSS data file BUTTERFAT.SAV XE "BUTTERFAT.MTW"  show that there is strong evidence that the individual group standard deviations are not equal.  Twenty cattle were sampled from each of the five breeds.  After combining and ranking the data the following average ranks were obtained.
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a) What is the value of N for these data?

N = 100
b) Compute the value of the Kruskal-Wallis statistic.
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c) Compute the p-value for the test.
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d) What do you conclude?

There is very strong evidence that the median butterfat content varies from breed to breed.
	Activity 19-8:  Education and Income


Use the data in the SPSS data file NSFH.SAV XE "NSFH.MTW" .  The appropriate variables are education, COMPLED, and income, IREARN.  The response variable is income.

a) Do the data indicate that the one way ANOVA model assumptions are satisfied?  Explain your reasoning.

	[image: image12.emf]0 2,000 4,000 6,000 8,000 10,000 12,000 Observed Value 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 Expected Normal Value Respondent's level of education completed: No formal schooling Normal Q-Q Plot of Respondent's total earnings from wages  and salary and self-employed income


	[image: image13.emf]0 10,000 20,000 30,000 40,000 Observed Value 0 5,000 10,000 15,000 20,000 25,000 Expected Normal Value Respondent's level of education completed: Some elementary school Normal Q-Q Plot of Respondent's total earnings from wages  and salary and self-employed income
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The Q-Q plots indicate that the distributions are not normal.  Levene’s test gives strong evidence that the individual standard deviations are not the same.

b) Conduct the Kruskal-Wallis Test.  Report the value of the test statistic and the p-value.
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c) What do you conclude?

There is very strong evidence that the median income differs according to level of education.

d) If you conclude the medians differ, what can you say about the pattern of those differences?
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A means plot indicates that income rises with level of education.
	Activity 19-9:  Survival of Cancer Patients


Use the data in the SPSS data file CANCER.SAV XE "CANCER.MTW" .  Each column gives the survival time, in days, of patients with various types of cancer after completion of a treatment regimen.

a) Do the data indicate that the one way ANOVA model assumptions are satisfied?  Explain your reasoning.
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	[image: image23.emf]-500 0 500 1,000 1,500 2,000 Observed Value -500 0 500 1,000 Expected Normal Value Type of Cancer: Colon Normal Q-Q Plot of Survival Time (days)




[image: image24.wmf]Levene's Test of Equality of Error Variances

a

Dependent Variable: Survival Time (days)

2.342

1

32

.136

F

df1

df2

Sig.

Tests the null hypothesis that the error variance of

the dependent variable is equal across groups.

Design: Intercept+Cancer
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The distributions do not appear to be normal.  Levene’s test indicates that it is safe to assume that the standard deviations are the same.
b) Although we could use the Wilcoxon rank sum test go ahead and conduct the Kruskal-Wallis Test.  Report the value of the test statistic and the p-value.
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c) What do you conclude?

There is moderate evidence that the median survival time is different for the types of cancer.

d) If you conclude the medians differ, what do you think the pattern of differences looks like?  Does the treatment appear to be more effective for certain types of cancer?

[image: image27.emf]Bronchus Colon Type of Cancer 200 250 300 350 400 450 500 Estimated Marginal Means Estimated Marginal Means of Survival Time (days)


A means plot indicates that the survival time is greater for patients with colon cancer.
	Activity 19-10:  Heights of Singers


Use the data in the give the heights of singers in different voice ranges for the New York Choral Society.  There were 21 Tenor 1 singers, 21 Tenor 2 singers, 39 Bass 1 singers and 26 Bass 2 singers.  After combining and ranking the data the following average ranks were obtained.
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a) What is the value of N for these data?

N = 107
b) Compute the value of the Kruskal-Wallis statistic.
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c) Compute the p-value for the test.
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d) What do you conclude?

There is strong evidence that the median height varies according to the voice range of the singers.
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