Topic 15 

Correlation Analysis—Rank Correlation 

	Activity 15-6:  Aircraft Speed and Fuel Consumption


Use the data in the SPSS data file AIRCRAFT.SAV XE "CARS93.MTW" .

a) Draw a scatter plot for aircraft speed, SPEED, and fuel consumption, FUEL.  Describe the relationship between these two variables.
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There is a strong, positive, non-linear relationship.
b) Compute the ordinary correlation coefficient for these two variables.
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c) Compute Spearman’s Rho for these two variables.  
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d) Which measure best captures the relationship you observed in part (a)?

Spearman’s rho shows a slightly stronger relationship.

	Activity 15-7:  Insurance Premiums


Use the data in the SPSS data file INSURANCE.SAV XE "INSURANCE.MTW" .

a) Draw a scatter plot for age and the premium for male smokers.  Describe the relationship between these two variables.
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There is an extremely strong, positive, nonlinear relationship.
b) Compute the ordinary correlation coefficient between these two variables.
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c) Compute Spearman’s Rho for these two variables.
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d) Which measure best captures the relation you observed in part (a)?

Since the relationship seems to be perfect, Spearman’s rho is to be preferred.

	Activity 15-8:  Aircraft Speed and Fuel Consumption (cont’d.)


a) How many degrees of freedom are appropriate for testing 
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b) Compute the value of the t statistic for testing 
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c) Compute the p-value for testing 
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d) What do you conclude?  State, in English, what your results imply about the relation between speed and fuel consumption.

There is very strong evidence that there is a positive relationship between speed and fuel consumption.

e) Test 
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There is no evidence that the rank correlation between speed and fuel consumption differs from 0.90.

	Activity 15-9:  Agreement Between Examiners 


Two examiners, A and B, were asked to rate 29 candidate on a scale from 0 = poor to 4 = excellent.  The results are stored in the SPSS data file EXAMINERS.SAV XE "EXAMINERS.MTW" .  

a) Calculate the value of Spearman’s Rho for the scores of the two examiners.
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b) What is the critical value for constructing a 90% confidence interval for
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c) Construct a 90% confidence interval for
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d) What does this interval tell you about the degree of agreement between these two examiners?

There appears to be a fairly strong degree of agreement between the examiners.

	Activity 15-10:  Agreement Between Examiners (cont’d.)


Refer to the data in Activity 15-9.  

a) Conduct a test of 
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b) What do you conclude?

There is no evidence that the rank correlation exceeds 0.90.

	Activity 15-11:  Usefulness of Correlation Measures


Consider the following data.

	X
	-2
	-1
	0
	1
	2

	Y
	4
	1
	0
	1
	4


a) Draw a scatter plot for X and Y.  Describe the relationship between the two variables.
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There is a very strong relationship between the two variables, but it is neither positive nor negative.
b) Compute the ordinary correlation between the two variables.

[image: image22.wmf]Correlations

1

.000

.

1.000

5

5

.000

1

1.000

.

5

5

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

X

Y

X

Y


c) Compute Spearman’s Rho between the two variables.
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d) Based on the above what do you conclude about using correlation measures alone when assessing the strength of relationship between two variables?

Neither correlation measure captured the strength of relationship between the two variables.  This illustrates that one should always look at a scatter plot and not just the numbers.
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