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Abstract

The study dealt with the concept of fractional replication and how to build the
designs of fraction factorial experiment for full factorial experiment, and that is
by using the data of full factorial experiment which consists of six factors with
two levels for each. The data had been analyzed by using the full replication
which contains the full experimental treatments, in addition to the use of
fractional replication technique by using the half replication and quarter
replication design, however for the purpose of making preference between
them. The most important objectives of the study are; to compare the results
reached from the fractional factorial designs mixed with the full factorial
design, and to reduce the size of the full factorial design by minimizing the
number of factors reaching thereby the important information.The study
followed the descriptive methodology to describe the study variables in
addition to the analytical methodology, by using the programs SPSS v.23 and
Minitab.

The most important results of the study are; there is symmetry in the
results of full replication of fractional factorial design, the half replication
of fractional factorial design, and the quarter replication of fractional
factorial design, regarding the significance of the main effects and
important low order interactions, without losing any main important
effects in the experiment. Moreover, the results of the quarter replication
of fractional factorial analysis reported highest accuracy in estimating the
main effects and low-order interactions (binary & tripartite). Thestudy
recommended including the need to using the FractionReplication in field
and laboratory experiments, because the FractionReplication decreases

the experiment cost and increases the relative efficiency of experiments.
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