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Table 4.1 Unbalanced two-way experimental data
RC C1 Ca C3
Ry 19, 20, 21 24, 26 22, 25, 25
Rao 25, 27 21, 24, 24 31, 32, 33
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Table 4.2 Type III sums of squares evaluated by quadratic forms for data in Table 4.1

source of variaton df SS MS
R 1 Y ( XX — X, X, )y= 61.714 61.714
C 2 Y( XX~ — X X7 )y= 77169 38.585
RC 2 Y (XX~ — X, X;,)y=71.631 35.815

Error 10 yr(I — XX )y =20.0 2.0

corrected total 15 y/(I — 53~ )y=258.938
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Abstract

This paper deals with a method for getting the Type III sums of squares on the basis
of projections under the assumption of two-way fixed effects model. For unbalanced
data in general total sum of squares is not equal to the sum of componentwise Type III
sums of squares. There are some differencies between two quantities. The suggested
method using projections can detect where the differences occur and how much they are
different. The traditional ANOVA method could not explain clearly the differences. It
also discusses how eigenvectors and eigenvalues of the projection matrices can be used

to get the Type III sums of squares.

Keywords: Eigenvalue, eigenvector, projection, projection matrix, Type III sums of

squares.
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