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#1223: HyperStudy – Fractional Factorial DOE Redesign 

Product: HyperStudy 
Product Version: HyperStudy 14.130 or above 

Topic Objective  
Fractional Factorial DOE Redesign in HyperStudy 

Topic Details 
 
Fractional Factorial design of experiments has been re-formulated to be based on the desired user 
resolution.  Instead of picking a design matrix, the user now inputs the resolution and a run matrix is 
automatically generated to match the problem.  This more logical workflow will improve usability and 
increase confidence in DOE results. 
 
Fractional Factorial 
 
Fractional factorial DOE is a factorial experiment in which only a chosen fraction of the combinations 
required for the full factorial DOE is run. Fractional factorial designs are used to reduce the number of 
runs required to extract pertinent information about the main effects and two-factor interactions. The 
green dots in the image below illustrate the combinations a Fractional Factorial design considers. 

 
 
The amount of confounding in a Fractional Factorial design is classified by its resolution. The types of 
resolutions available are: 

  
 III: The effects are resolved with respect to each other, but all of the effects are 

confounded with the two-factor interactions. 

  
 IV: The effects are resolved with respect to each other and the two-factor interactions, 

but the two-factor interactions are confounded with respect to each other. 

  

 V: The effects are resolved with respect to each other and the two-factor interactions, 
and the two-factor interactions are resolved with respect to each other.  

 
 
 
Usability Characteristics 

 

 HyperStudy contains several standard fractional factorial designs (L4, L8, and so on). 
 

This reduction in computational effort comes at the cost of an inability to 
completely resolve all of the main effects and interactions. Higher order 
interactions are often confounded with each other and, in some cases, 
can be confounded with the two-factor interactions. For example, for 
factors A, B, and C, each at two levels, only four runs would be required 
to resolve the main effects. However, all of the two-factor interactions 
would be confounded with the main effects (A:BC, B:AC, C:AB).  
When applicable, the orthogonal arrays from other schemes, such as 
Plackett-Burman or Taguchi, are used internally to reduce run count. 
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 To generate the minimal number of runs needed to study the effects, select AutoSelect. 
 

 To resolve the interaction between two variables, select the variable's corresponding check 
box in the Controlled Interactions tab. 

 

 The choice of which interactions to resolve is not unique. It is driven by the experience and 
intuition of the user, based on any knowledge of expected behavior.   

 

 You should observe any main effects and non-confounded interactions from a fractional 
factorial design during post processing. To ensure the validity of the assumptions made when 
introducing confounding, it is recommended that you validate that the resolved effects and 
interactions are consistent with expectations. 

 

 
 


