Topic5 

Comparing Two Medians

	Activity 5-6:  Heights of Singers


The SPSS data file CHORAL.SAV XE "CHORAL.MTW"  contains the heights of members of the New York Choral Society according to their voice range.  We wish to see if the median height of Bass 2 singers is greater than that of Tenor 2 singers.
a) What are the appropriate null and alternative hypotheses for this question?
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b) Conduct the Wilcoxon Rank Sum Test to determine if the median height for Bass 2 singers is greater than that for Tenor 2 singers.   Summarize your results including the value of the test statistic and the p-value.

m = 26, n = 21, R = 723, W* = 372, 
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, z = 2.119, p-value = .0170. 
c)  What do you conclude?

There is moderate evidence that the median height of Bass 2 singers is greater than that of Tenor 2 singers.

d) Does this mean that a randomly selected Bass 2 singer will always be taller than a randomly selected Tenor 2?  Why or why not?

No.  We have evidence of a statistical tendency for Bass 2 singers to be taller than Tenor 2 singers.  As we saw in the first course this does not mean that every Bass 2 singer is taller than every Tenor 2 singer.

	Activity 5-7:  Memorization Methods (cont’d.)


A study was conducted to see if there is a difference between two methods for memorization.  A sample of 54 people was divided into two groups of 27 each.  One group was instructed to memorize 12 word pairs, such as DOG—CAT, using repetition.  The other group was instructed to memorize the word pairs by creating a visual image for them.  Each was then given half of the word pair and asked to give back the other half.  The number of correct responses, out of 12, was recorded.  The data can be found in the SPSS data file MEMORY.SAV XE "MEMORY.MTW" .  Let group 1 be the repetition group and group 2 be the visualization group.
a) What are the appropriate null and alternative hypotheses for this experiment?
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b) Have SPSS rank the 54 scores using Transform > Rank Cases, keeping track of which memorization method was used.

c) Compute W*.  What are m and n?

n = m = 27, R = 667.5, W* = 289.5
d) Compute the value for Z.
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e) Use the normal tables to calculate the p-value for your test.
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f) What do you conclude?

There is no evidence that the two methods differ.

	Activity 5-8:  Scoring in the NFL


When the first score in an NFL football game is a touchdown, does it take, on average, longer than when the first score is a field goal?  Ten randomly selected NFL games from the 1986 season show the following.  The times are in minutes.  These data are stored in the SPSS data file NFLSCORE.SAV.
	Time:
	7.47
	8.32
	4.15
	5.31
	5.47

	Type of Score:
	Touchdown
	Field Goal
	Touchdown
	Field Goal
	Field Goal

	
	
	
	
	
	

	Time:
	3.53
	8.59
	2.03
	11.38
	12.08

	Type of Score:
	Field Goal
	Touchdown
	Field Goal
	Field Goal
	Touchdown


a) What are the appropriate null and alternative hypotheses?
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b) Compute the value of W* by hand.

Group 1 is field goals.  m = 6, n = 4, R = 1+2+4+5+7+9=28, W* = 7
c) Use Table VI to calculate the p-value for this test.
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d) What do you conclude?

There is no evidence that the median time to the first score being a touchdown is greater than that for a fielf goal.

e) How should you have proceeded if you were given a sample of 10 games with the time to the first field goal and the time to the first touchdown in each?  Would you be addressing the same question?

This would be a matched pairs situation.

	Activity 5-9:  Origins of the Etruscans


Anthropologists have long wondered about the origins of the Etruscan empire.  Were they native Italians or immigrants from somewhere else?  An anthropometric study measured the maximum skull breadth, in millimeters, of the skulls of 8 Etruscan males and the skulls of 7 randomly selected Italian males.  The data are given below.   They are stored in the SPSS data file ETRUSCAN.SAV.
	Etruscan:

	   153  140  146 126 148 135 147 147

	Italian:

	   139 134 131 129 129 127 134


a) What are the appropriate null and alternative hypotheses?
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b) Compute, by hand, the value of the Wilcoxon Rank Sum test statistic.

m = 8, n = 7, R = 1+8+10+11+12.5+12.5++14+15=84, W* = 48
c) Calculate the p-value for this test?


[image: image11.wmf]Pr(*48).99,Pr(*48).01

-value .02

WW

p

£>³<

<


d) What do you conclude?

There is moderate evidence that the Etruscans were not Italian immigrants.

e) Do think the technical requirements for the Wilcoxon Rank Sum Test have been met?  Why or why not?

Both samples are random.  So, they have been met.

	Activity 5-10:  Cancer Survival


Seventeen patients with advanced cancer of the bronchus and seventeen patients with advanced cancer of the colon were treated with the drug ascorbate and their survival times, in days, were measured.  The question is whether the survival time differs with the organ affected?  The survival times are given below.  These data are stored in the SPSS data file CANCER.SAV.
	Bronchus:
	
	
	
	
	

	81
	461
	20
	450
	246
	166

	63
	64
	155
	859
	151
	166

	37
	223
	138
	72
	245
	

	
	
	
	
	
	

	Colon:
	
	
	
	
	

	248
	377
	189
	1843
	180
	537

	519
	455
	406
	365
	942
	776

	372
	163
	101
	20
	283
	


Use the most appropriate test of those that have been discussed thus far in this course, to ascertain if there appears to be a difference in the average survival time between patients with cancer of the bronchus and cancer of the colon.  Have SPSS do the calculations.
Since the sample sizes are small we need to ascertain whether the parent populations are normal to use the independent samples t test.  The Q-Q plots for the two groups are shown below.  They indicate that the parent populations are not normal.
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So, we must use the Wilcoxon rank sum test.  The SPSS results are shown below.

Mann-Whitney Test
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Since we are testing  
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 the exact p-value shows that there is strong evidence that the median survival times are different for the two types of cancer.  The asymptotic p-value gives moderate evidence that the median survival times differ.
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