Topic 8
Independence of Categorical Variables—Measures of Association
	Activity 8-7:  Pet Birds and Lung Cancer (cont’d.)


Recall that the purpose of the study described in Activity 7-7 was to see if owning a pet bird was a risk factor for contracting lung cancer.

a) What is the explanatory variable?  The response variable?

The table as shown in Activity 7-7 is the reverse of what it should be.  The explanatory variable is whether or not the subject had a pet bird.  The response is whether or not the subject had lung cancer.

b) Perform column percentage analysis and report your findings.
	
	Kept a pet bird
	Did not keep a pet bird

	Lung Cancer
	49.2%
	30.1%

	No Lung Cancer
	50.8%
	69.9%


c) Is keeping a pet bird a risk factor for lung cancer?

There seems to be a tendency for a higher percentage of lung cancer to occur in the bird owner group.  However, since this is an observational study we cannot conclude that keeping a pet bird causes this increase.

d) Compute the chi-square based measures of association.  What do you conclude from these values?
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e) What is the relation between the values of phi and Cramér’s V.  How do you account for this?

They are identical because the value of m is 1.
	Activity 8-8:  High School Graduates (cont’d.)


Recall that the purpose of the study described in Activity 7-8 was to see if what a person did after leaving high school was related to the number of advanced level examinations passed.

a) What is the explanatory variable?  The response variable?

The explanatory variable is number of exams passed, and the response variable is the destination after graduation. 

b) Perform the appropriate percentage analysis and discuss your findings.

In Activity 7-8 we needed to combine other training with either employment or college for the chi-square analysis to be valid.  If we combine other training with college we get the following percents.

	
	1
	2
	3
	4 or more

	Coll. or other training
	36.4%
	58.6%
	75%
	85%

	Employment
	63.6%
	41.4%
	25%
	15%


It shows that as the number of examinations passed increases the greater the tendency to go to college or to other training.

If we combine other training and employment we get the following percents.

	
	1
	2
	3
	4 or more

	Coll. or other training
	4.5%
	34.5%
	65.9%
	80%

	Employment
	95.5%
	65.5%
	34.1%
	20%


It shows that as the number of examinations passed increases the greater the tendency to go to college.

c) Compute the chi-square based measures of association for the table you finally analyzed in Activity 7-8.  Which measure should you use in this case?  How would you describe the strength of the relationship between the two variables?

When we combine other training and college we get that 
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.  This indicates a fairly strong relationship between the number of exams passed and destination.  Because the table is not 2 by 2 we should use V.

When we combine other training and employment we get that 
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.  This indicates a pretty strong relationship between the number of exams passed and destination.  Again, because the table is not 2 by 2 we should use V.
	Activity 8-9:  Religion and Marriage (cont’d.)


Recall that the purpose of the problem described in Activity 7-10 was to see if there was a difference in marital status depending on how often one goes to church.

a) What is the explanatory variable?  The response variable?

The explanatory variable is how often one attends church.  The response variable is marital status.

b) Have SPSS create a two-way table for comparing these two variables.

In Activity 7-10 we needed to combine twice a week and more than twice a week to get the expected counts to be high enough.  The resulting table is shown below.
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c) Perform column percentage analysis and summarize your conclusions.

The percentages shown indicate that there is little difference in the married group.  There is a slight tendency for people who never go to church to be divorced, and a slight tendency for those who do go to church to be widowed.

d) Compute the chi-square measures of association for the table you created in part (a).  Which measure should you use in this case?  How would you describe the strength of relationship between these two variables?

For the table shown above 
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.  V should be used.  It shows a very weak relationship between religiosity and marital status.
	Activity 8-10:  The Titanic Disaster


The SPSS data set TITANIC.SAV XE "TITANIC.MTW"  contains data from the Titanic’s disastrous maiden voyage.  The data are in the following format.  These data were originally collected by the British Board of Trade in their investigation of the sinking.  

The sinking of the Titanic is a famous event, and new books are still being published about it.  Many well-known facts—from  the proportions of first-class passengers to the "women and children first" policy, and the fact that that policy was not entirely successful in saving the women and children in the third class—are reflected in the survival rates for various classes of passenger.  

	Column
	Variable

	Class

Age

Sex

Survived
	Class (0 = crew, 1 = first, 2 = second, 3 = third)

Age   (1 = adult, 0 = child)

Sex   (1 = male, 0 = female)

Survived (1 = yes, 0 = no)


a) What is the explanatory variable here?  The response variable?

The explanatory variable is class.  The response variable is whether or not the person survived.

b) Do the data indicate that the proportion surviving varied according to the status of the passenger?  How do you justify your conclusion?

SPSS results are shown below.  The chi-square test indicates that there is very strong evidence that class and whether or not the person survived are related.
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c) Using the two-way table you created in part (a), perform column percent analysis to see how a person’s survival differed according to his/her class.

The column percents indicate that as one’s class status decreased, so did the survival rate.

d) Which chi-square based measure of association should you compute to assess the strength of the relation?  

You should use V because the table is not 2 by 2.
e) Compute the most appropriate chi-square based measure of association and comment on what it tells you.

V = .294.  This indicates a fairly strong relationship between class and whether or not a person survived.
	Activity 8-11:  The Titanic Disaster (cont’d.)


The description of the data in TITANIC.SAV XE "TITANIC.MTW"  in Activity 8-10 states that the “women and children first” policy was not entirely successful.  This activity will investigate this statement.

a) Create a new variable so that a 1 represents a person was either a woman or a child and a 0 indicates that a person was not.

A possible SPSS dialogue box to create this new variable is shown below.
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b) Do the data indicate that there was a “women and children” first policy?  Justify your conclusions with chi-square and percentage analysis.

The SPSS results are shown below.
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The chi-square test there is a relation between whether or not the person was a woman or a child and whether or not he/she survived.  The column percents indicates that there was a higher survival rate for the women and children than for the adult men.
c) The data indicate that the policy was not entirely effective, but do the data indicate that the policy was pretty effective?  What can the chi-square based measures of association tell you in this regard?  What do they tell you?

d) Either 
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 or V could be used here.  They both have a value of .454.  This indicates that there was a pretty strong tendency for woman and children to survive at a higher rate than for the adult men.
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