Topic 9 

Measures of Association—Lambda and Gamma
	Activity 9-1:  Prediction Using Categorical Variables


a) Consider the two-way table from Activity 8-1.  It is reproduced below.  Fill in the blank spaces in the table.

	
	Protestant
	Catholic
	Other
	Total

	Liberal


	100
	35
	25
	160

	Moderate


	75
	75
	25
	175

	Conservative


	25
	40
	50
	115

	Total


	200
	150
	100
	450


b) If you only knew the values of the column totals which religious preference would you predict a randomly selected member of the sample would have in order to be correct most often?

Protestant.

c) How many of the 450 observations would be classified in error?  

250
d) We have seen that this table indicates that political orientation and religious preference are related to each other.  Do you think that, if you knew the political orientation of a person, you could be better able to predict that person’s religious preference?

Yes
e) Suppose that a person considered herself to be politically liberal.  Which religious preference would you predict for this person in order to be correct most often?   How many of the 160 liberals would be classified in error?

Protestant.  You would be wrong on 60 of them.
f) How would you answer part (e) if the person is politically moderate?

Catholic and be wrong on 100 of them.
g) How would you answer part (e) if the person is politically conservative?

Other and be wrong on 65 of them.
h) If you based your predictions on knowing the political orientation of the person, how many of the 450 observations would be classified in error?

60 + 100 + 65 = 225
i) How many fewer errors are made when political orientation is taken into account?  This difference in errors is what proportion of the number or errors from part (b)?

250 – 225 = 25.  The proportion is 
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	Activity 9-2:  Computing Lambda


Consider the two-way table given in Activity 9-1.

a) In terms of the formula for
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b) Use the formula to compute the value of
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c) In terms of the formula for
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, compute the following quantities.



[image: image7.wmf]1

2

3

100

75

50

175

r

m

m

m

M

=

=

=

=


d) Use the formula to compute the value of
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e) Use the formula to compute the value of L.
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	Activity 9-3:  Using SPSS


a) Enter the table given in Activity 9-1 directly into an empty SPSS.  Use Analyze > Descriptive Statistics > Crosstabs to compute the values of Lambda.  Write the values returned below.
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b

Approx. Sig.

Not assuming the null hypothesis.

a. 

Using the asymptotic standard error assuming the null hypothesis.

b. 

Based on chi-square approximation

c. 


b) Compare the computer results with your hand calculations.

The results are the same to within rounding error.
	Activity 9-4:  Concordant and Discordant Observations


Consider the following table of hypothetical observations.

	Interest in
	Degree of Desire to Help Others

	Student

Government
	High
	Mod.

High
	Mod.

Low
	Low

	High
	18
	19
	12
	8

	Mod. High
	16
	16
	12
	10

	Mod. Low
	11
	14
	18
	16

	Low
	5
	5
	15
	22


a) Observations in which cells would be concordant with an observation that is “moderately high” in degree of desire to help others and “moderately low” in interest in student government?  Record their cell counts below.
	Desire to help others
	Interest in student government

	High
	High

	High
	Moderately High

	Moderately Low
	Low

	Low
	Low


b) How many observations are in those cells?

18+16+15+22 = 71
c) Observations in which cells would be discordant with an observation that is “moderately high” in degree of desire to help others and “moderately low” in interest in student government?  Record their cell counts below.
	Desire to help others
	Interest in student government
	Count

	Moderately Low
	High
	12

	Moderately Low
	Moderately High
	12

	Low
	High
	8

	Low
	Moderately High
	10

	High
	Low
	5


d) How many observations are in those cells?

12+12+8+10+5 = 47
e) Observations in which cells would be neither concordant nor discordant with an observation that is “moderately high” in degree of desire to help others and “moderately low” in interest in student government?  Record their cell counts below.
	Desire to help others
	Interest in student government
	Count

	Moderately High
	High
	19

	Moderately High
	Moderately High
	16

	Moderately Low
	Moderately High
	11

	Moderately Low
	Moderately Low
	18

	Low
	Moderately Low
	16

	Moderately High
	Low
	5


f) How many observations are in those cells?

19+16+11+18+16+5 = 85
	Activity 9-5:  Calculating Gamma


a) Fill in the missing cells to calculate the number of concordant pairs associated with it.  Then add to the totals for each cell to calculate C for the table given in Activity 9-3.

	Interest in
	Degree of Desire to Help Others

	Student

Government
	High
	Mod.

High
	Mod.

Low
	Low

	High
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b) Fill in the missing cells to calculate the number of discordant pairs associated with it.  Then add to the totals for each cell to calculate D for the table given in Activity 9-3.
	Interest in
	Degree of Desire to Help Others

	Student

Government
	High
	Mod.

High
	Mod.

Low
	Low

	High
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c) Use your values of C and D to compute the value of Gamma, G.
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	Activity 9-6:  Using SPSS to Compute Gamma


a) Enter the table given in Activity 9-4 directly into an empty SPSS data view.  Use Analyze > Descriptive Statistics > Crosstabs to compute the value of Gamma.  Write the value returned below.
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b) Compare the computer results with your hand calculations.

They are the same.
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