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The five phases of Design of Experiments
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OMARS designs

Orthogonal

main effects estimated independently

from each other

Minimally Aliased

main effects estimated independently 

from all second-order effects

Response Surface Designs

allow the estimation of a partial or

complete second-order effects model

[Núñez Ares, Goos 2020, 2023 & Núñez Ares, Schoen, Goos 2023]



Advantages of using OMARS designs

• Include more factors at a reduced cost (screening + optimization in one 

design)

• The catalog offers much flexibility in choosing a design. 

• Balance power for estimating effects and prediction quality of the design.

• Solution to novel problems like a screening design in blocks with high power 

to detect quadratic effects.



Challenges of model selection

1. Identify the most important effects

2. Balance estimation/prediction quality of the model

3. Respect heredity

4. Avoid multicollinearity of effects in the model

5. Include knowledge of subject matter experts 
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All subset multiple linear regression

+ 

interactive graphs



Reveals the frequency in 
which effects appear in 
the models, and their 
magnitude

Interactive interface of the modeling results



Example of multiple-response optimization
Response 1 Response 2 Responses 1& 2

Specifications

Prediction

Probability 
of success
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OMARS designs for Ambr250 system (GSK)

24 bioreactors (24 runs)

6 quantitative factors

Screening + optimization at once



Selected OMARS design
3 replicate points (including the 

center point)

No blocks

High powers to detect two-factor 

interaction and quadratic effects

Orthogonality

Low average correlation



Conclusions

OMARS design allowed to screen 6 factors and optimize the productivity with just 

24 tests

With the Ambr system, it was possible to do so in one week

The combination of the OMARS design and the Ambr system has saved time and 

resources



References
José Núñez Ares & Peter Goos (2020) Enumeration and Multicriteria Selection of Orthogonal Minimally Aliased 
Response Surface Designs, Technometrics, 62:1, 21-36, DOI: 10.1080/00401706.2018.1549103

José Núñez Ares, Eric Schoen & Peter Goos (2023) Orthogonal minimally aliased response surface designs for three-
level quantitative factors and two-level categorical factors. Statistica Sinica 33:107–126. doi: 
10.5705/ss.202020.0347.

Núñez Ares, J., & Goos, P. (2023). Blocking OMARS designs and definitive screening designs. Journal of Quality 
Technology, 55(4), 489–509. https://doi.org/10.1080/00224065.2023.2196035

Bertsimas, Dimitris, Angela King, and Rahul Mazumder. "Best subset selection via a modern optimization lens." (2016): 
813-852.

Vazquez, A. R., Schoen, E. D., & Goos, P. (2020). A mixed integer optimization approach for model selection in 
screening experiments. Journal of Quality Technology, 53(3), 243–266.

https://doi.org/10.1080/00401706.2018.1549103
https://www3.stat.sinica.edu.tw/LatestART/SS-2020-0347_fp.pdf
https://doi.org/10.1080/00224065.2023.2196035

