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DefiniƟve Screening Design (DSD): CharacterisƟcs and Analysis Methods
DSD's require a more though ul approach to the analysis than is typical for other designs produced by Design-Expert® so ware. By including the
word "screening" in the name of the design, it is implied that they would be limited to only finding factors with significant linear eﬀects. Because
they are built with three levels, of all the numeric factors, there are circumstances where a good approxima on of the true response surface can
be found.
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The concept behind screening designs is that there are too many factors of interest to fit the complete polynomial model with a reasonable
number of runs. A design capable of fi ng a small subset of the terms, including all of the linear terms, of the complete polynomial is used to
choose a few important factors for further study. Factors that are known to have important eﬀects should not be part of a screening design as
they would only serve to increase the number of runs required for the design without improving the knowledge of the true response surface.
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Given the above, DSD's fit the requirements of a screening design. They have good proper es for finding the significant linear eﬀects, regardless
of ac ve second-order eﬀects.
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Significant linear eﬀects are more readily iden fied with factorial screening designs (Resolu on IV regular factorials, and Min Run Screening)
because they have somewhat higher power for the linear model than a similarly sized DSD.
What separates the DSD's from factorial screening designs, and the reason they are on the response surface tab, is their ability to fit unaliased
subsets of second-order model terms. The subsets can have no more than three factors ac ve in the two-factor interac ons and quadra c terms.
When there are three or fewer ac ve factors, the DSD can provide a shortcut to go directly from screening to finding op mized se ngs.
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Design-Expert's default analysis starts with the full quadra c model and a recommenda on to reduce the number of terms to an unaliased
subset. This can be done either manually picking terms or by using the automatic selection algorithm. The problem with single model
selec on is there is no built in check to ensure that only three factors are ac ve in the second-order eﬀects. If there are more than three
factors, then the aliasing present in DSD's may produce a meaningless model.
A more conserva ve model can be chosen from only the linear eﬀects. Es mates of linear coeﬃcients are unbiased by other linear or
second-order eﬀects. If the linear eﬀects are significant they can be combined with the known factors (set aside before screening) and examined
more thoroughly in the next phase of experimenta on.
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The safest approach when analyzing DSD's is to treat significant second-order eﬀects as evidence to augment the design to fit the complete
quadra c model. Click the Design Tools menu, select Augment Design, and then Augment to add the necessary runs.

