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Two Factor Split-Plot Design

SPF-p.q

Formulae
SPLIT-PLOT FACTORIAL DESIGN SPF-pq

TWO INDEPENDENT VARIABLES
GENERAL LINEAR MODEL
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We treat "subjects" as random, but A and B can be either fixed or random.

A fixed  B fixed
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For the case where A is fixed and B is random, we need to do a quasi-F test for A.  Using the Satterthwaite

quasi-F ratio:
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As in the RMF design, for the within factor(s) you need to examine the validity of the assumptions of the variance-covariance matrix.

For a1
b1

b2

b3




b1
15.00

1.50

-0.833
   


b2


16.667

7.50 




b3




 11.00
 


For a2
b1

b2

b3



b1
12.00 

-3.833

4.833




b2


18.00

-3.667



b3




9.667

For a3
b1

b2

b3



b1
17.00 

5.33

1.00

b2


17.00

14.00



b3




17.333

Here, we talk about multi-sample circularity or sphericity.  Winer, Brown and Michels (1991, pp. 513-520) and Kirk (1968) discuss testing of this.  The testing is based on calculating a pooled variance-covariance matrix.

Pooled variance-covariance matrix

b1

b2

b3



b1
14.667

0.999

 1.667

b2


17.222

 5.944

b3




 12.666
 

We now do a Box test to determine the equality of the variance-covariance matrices across levels of A.
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There is no evidence to reject the null hypothesis; the hypothesis that the variance-covariance matrices are equal is tenable.  We now would test for the symmetry of the pooled variance-covariance matrix using the Box test already provided.
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There is no evidence to reject the null hypothesis; the hypothesis that the variance-covariance matrix is circular is tenable.  

MEASURES OF STRENGTH OF EFFECT
For fixed effects, the most common measure of strength of effect is
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As always, you could also use 
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POWER OF THE F TESTS
Assuming A and B are fixed
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DECOMPOSING INTERACTIONS - 

SIMPLE EFFECTS OR SIMPLE MAIN EFFECTS
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In the SPF-pq design, the F-tests for the simple main effects of A and B will have different denominators.  For the simple main effects of A, the denominator will be MSS/A, while for the simple effects of B, it will be MSB*S/A.
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I have sufficient evidence to reject this null hypothesis.
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I do not have sufficient evidence to reject this null hypothesis.
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I have sufficient evidence to reject this null hypothesis.
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 I have sufficient evidence to reject this null hypothesis.
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I have sufficient evidence to reject this null hypothesis.
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I do not have sufficient evidence to reject this null hypothesis.
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