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Last Thursday and today

Three scientific publications (2004, 2005, 2012)  
illustrating the use of 2-level factorial experiments, 
and motivating the theory that we cover in TMA4267

23 duplicated (n = 16) 23 (n = 8)



Repetition
Example: 23 full factorial design

y = β0 + β1x1 + β2x2 + β3x3 + β12x1x2 + β13x1x3 + β23x2x3 + β123x1x2x3 + ε

The length of  is 8, if we do one run we have 8 observations. 
To test for significance of effects we discussed 'sacrificing'  
some interactions, for example:

β

If the experiment has to be blocked, we also took advantage of  
interactions, for example using AB and AC as blocking factors.  
Then, no main effect is confounded by the block effect, but  
all of the two-factor interactions are (AB*AC = BC)

y = β0 + β1x1 + β2x2 + β3x3 + β12x1x2 + β123x1x2x3 + ε



Today: fractional factorial designs

Assume now that we can only afford to do 4 experiments, which?



Example 3

26-1 fractional factorial design

 https://doi.org/10.1002/sim.5526

https://doi.org/10.1002/sim.5526


Example 3: Application of fractional factorial

designs to study drug combinations

• Response ('readout'): the percentage of GFP-positive* cells after 
combinatorial drug treatments


• Factors: 6 drugs for HSV-1 (low and high dosage)


• 26-1 fractional factorial design


• Defining relation: ABCDE = F

*GPF-positive means cells carry green fluorescent protein (GFP) gene, which occurs when 
infected with HSV-1 virus (Herpes simplex virus type 1)



Example 3: Application of fractional factorial

designs to study drug combinations



NB: 3 'center runs', not in our curriculum, 
but useful for estimating variance



Example 3: Application of fractional factorial

designs to study drug combinations



Example 3: Application of fractional factorial

designs to study drug combinations



• "A follow-up experiment using a blocked three-level fractional 
factorial design indicates that tumor necrosis factor alpha has little 
effect and that HSV-1 infection can be suppressed effectively by 
using the right combination of the other five antiviral drugs"

Example 3: Application of fractional factorial

designs to study drug combinations



Some R code for plotting

Presentation of results

Main effects: Interaction effects:



Presentation of results
Some R code for plotting



NB: Thursday 27th 

Use the lecture time (and room) to work on your project  
and ask questions.

 
Also use the exercise class.


