
1.4 Three-way Tables

Example 1
In this example we will illustrate how the results in the analysis of the movie rating example from
class were obtained.
We consider a three way table defined by categorical variables, X, Y , and Z.

Here:
Y response variable (Rating(score as 1,2,3,4,5)
X explanatory variable (Movie: Alien (1) or Wall-e(2) )
Z explanatory (confounding) variable (Gender: Female (1) and Male (2))

The data for this example is in the file “alienwalle.sav”.
The tools presented here do not permit to analyse the effect of Movie and Gender on the Rating
simultaneously, but they allow to test for a first indication if gender has an effect on the relationship
between Movie and Rating.

A χ2 test for conditional independence and test for conditional trend, based on the correlation, r,
using the chosen scores 1, 2, 3, 4, 5 considers the data for each gender (female, male) separately.
A χ2 test for marginal independence and Correlation, r , to test marginal trend ((for chosen scores:
1,2,3,4,5) considers the data for both genders (ignoring that such a distinction exists) together.

SPSS Commands and test for independence output:

1. Data>Weight Cases
Weight by Frequency Variable: Freq
OK

2. Analysis>Descriptive Statistics>Crosstabs
Row(s): movie_n
Column(s): score
Layer 1 of 1: sex_n

3. Statistics popup:
Check Chi-square
Check Correlation

4. Cells popup: Counts: check Observed
check Expected
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The contingency table:

In all three output tables the results on the conditional analysis for each gender according to the
label is given first, and underneath one can find the result on the marginal analysis (labeled: Total).

• In the contingency table the first section shows the rating by women, the second section
shows the rating by men, and the third section shows the rating for all. The expected cell
counts illustrate where the biggest difference in rating can be found.

• Chi-Square Tests:
For women and men the results show that separately at significance level of 5% the rating is
not independent from the movie, which means that the rating depends on the movie (women:
X2(4) = 1793.102, P − value < 0.001, men: X2(4) = 3778.475, P − value < 0.001).

The output also indicates that at significance level of 5% movie and rating are also not
marginally independent (collapsed across gender) (X2(4) = 4692.375, P − value = 0.001).
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• Symmetric Measures (Test for trends):
Use Pearson’s correlation. At significance level of 5% the marginal table and both conditional
distributions demonstrate a trend for movie and rating (women: M2

0 (1) = 24.3442, P −value <
0.001, men: M2

0 (1) = (−12.654)2, P − value < 0.001, marginal: M2
0 (1) = −3.2642, P − value =

0.001), with the correlation being positive for women’s rating (r = .118) but negative for men
(r = −0.24) and the marginal table (r = −0.006). This is indicating that the median rating
by women was higher for Wall-e(2) than for Alien(1), but men and men and women combined
rate Alien higher.

Seeing that the trends for women and men are different should inform us not combine the
sample for a marginal analysis because there were many more men in the sample than women.
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