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A STUDY ON THE PROBLEMS OF THE EXPERIMENTAL ERROR AND
EFFICENCY OF THE ORTHOGONAL FACTORIAL DESIGNS,
AND THEIR ANALYTIC METHODS

Wu Paishun
(Department of Agricultural Mechanization)

ABSTRACT

The theory of variance components was used to analyse the orthogonal factorial design
in this study, and compared with the usual types of randomized designs (including the
completely randomized design, randomized block design, and BIB design,etc,)- »

The data of the field experiment (taked from the “Research on Appropriate Rice
Seedlings, Growing in A Greenhbuse Design, for the Power Transplanters” )were utilized
for numerical examples to verify the reasoning that the author set up,

In order to obtain the appropriate F-test, the estimate of the expected variance comp-
oncnts of the orthogonaleactorial design is necessary, Statistical analyses of different
types of designs were calculated from the same size of experiments (the same numbers of
plots ot tuns) fot comparing the error variance and the relative eflicency of these
experiments,

The statistical analysis shows that the analysis of the error variance of an orthogonal
factorial design with replicates by the indirect method of subtracting from the total sum
of squares is much more convenient and time-saving than that of calculating directly from
an orthogonal main effect plan.

It is not advisable to climinate the interactions from the model without conclusive
evidence that it is appropriate to do so. An example from a wrong conclusion made by
a factory experiment is uscd to emphasize this idea,

The analysis of multiple factorial design with orthgonal main effect plan is not consid-
ered to be worth recommer.ding because there would be too many interactions in the mul-
tiple factorial model, which could’t be separated. A better idea for conducing multiple
factorial experiments is to organize the factors and levels by the orthogonal main effect
plan, but the freatment combinations would be arranged and analysed by the methods of
the types of randomized designs, such as Completely Randomized Design, Randomized
Block Design, BIB, PBRIB, or other multiple factorial designs.



