
Nonparametric EXAMPLE 1  
Daniel, W. Biostatistics 8th edition    page 682

“Researchers wished to know if instruction in personal care and grooming would improve the appearance of mentally retarded girls.  In a school for the mentally retarded, 10 girls selected at random received special instruction in personal care and grooming.   Two weeks after completion of the course of instruction, the girls were interviewed by a nurse and a social worker who assigned each girl a score based on her general appearance.  The investigators believed that the scores achieved the level of an ordinal scale.  They felt that although a score of, say eight represented better appearance than a score of 6, they were unwilling to say that the difference between scores of 6 and 8 was equal to the difference between say the scores of 8 and 10; or that the difference between scores of 6 and 8 represented twice as much improvement as the difference between scores of 5 and 6. We wish to know if we can conclude that the median score of the population from which we assume this sample to have been drawn is different from 5.”

The scores are shown in the following table:

	Girl
	Score

	1
	4

	2
	5

	3
	8

	4
	8

	5
	9

	6
	6

	7
	10

	8
	7

	9
	6

	10
	6

	
	


Considerations:

This is a planned experiment.

The data comprise a Single Sample.

The response is a score reported as an integer.

The appropriate method is the sign test for the median.

Assumptions: The distribution of the variable of interest is continuous. 

Nonparametric EXAMPLE 2  
Walpole, Myers, Myers and Ye.  Probability and Statistics for Engineers and Scientists. 6th edition page 608
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The data represent the time, in minutes, that a patient has to wait

during 12 visits to a doctor's office before being seen by the doctor.

Test the doctor's claim that the median waiting time for her patients is

not more than 20 minutes before being admitted to the examination room. 

Nonparametric EXAMPLE 3  
The Sign Test can be used to analyze the difference scores of paired sample data. The null hypothesis is that the median of the difference score data equals zero.

Montgomery and Runger   Applied Statistics and Probability for Engineers  page 812 problem 13-9

Two different types of tips can be used in a Rockwell hardness tester.  Eight coupons from test ingots of a nickel-based alloy are selected, and each coupon is tested twice, once with each tip. The Rockwell C-scale hardness readings are shown in the following table. Use the sign test with α = 0.05 to determine whether or not the two tips produce equivalent hardness readings.
	Coupon
	Tip1
	Tip2

	1
	63
	60

	2
	52
	51

	3
	58
	56

	4
	60
	59

	5
	55
	58

	6
	57
	54

	7
	53
	52

	8
	59
	61


Null: The population median is 0
Alternate: The population median is not 0.

Nonparametric EXAMPLE 4  
A manufacturer of batteries claims that the median capacity of a certain type of battery the company produces is at least 140 ampere hours. An independent consumer protection agency wishes to test the credibility of the manufacturer’s claim and measures the capacity of a random sample of 20 batteries from a recently produced batch.  The results are as follows:
amperehours
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THE SIGNED-RANK TEST (aka THE Wilcoxon SIGNED-RANK TEST)
The sign test applied to paired observations considers only the sign of the difference scores. Any information regarding the magnitude of the difference is not used. The Wilcoxon Signed-Rank Test not only considers the sign of the difference but also the magnitude of the difference.

Berenson and Levin  Basic Business Statistics page 562

Assumptions of the Wilcoxon one-sample signed-ranks test:

Random sample of independent values from a population of unknown median

The underlying phenomenon of interest is continuous.

The observed data are measured at a higher level than the ordinal scale.

The underlying population is approximately symmetrical.
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