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When the samples are tested for the experiment’s quality characteristics, make sure you collect the measured response data (Yi) by the condition or run number.  All of the array’s conditions require response data in order to complete the analysis.

Each of the 4 conditions is a unique combination of factors and levels.  The 4 orthogonal combinations are a statistically balanced representation of all (23, or 8) factor-level combinations.

2.6
Calculating Main Effects
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  Column  A   B    C   



  Condition
     1    2    3   Data



     1        1    1    1     20




       2        1    2    2     30




       3        2    1    2     35




       4        2    2    1     27

Figure 2.6   Response Data for Example 2.1
When you begin to analyze the response data, avoid the temptation to draw any immediate conclusions just by looking at the tested conditions’ response data.  Since it is only a statistically balanced sampling of all the factor-level combinations, we will need to isolate the main effect of each factor at its two tested levels.  We call this separating out the level averages for each factor.  In other words, we will want to compare A1 vs. A2, B1 vs. B2 and C1 vs. C2.  Let’s demonstrate this step for factor A (Oven Temp.) first.
Note that factor A was assigned to the first column.  We will therefore isolate out column 1, and ignore columns 2 and 3 for now.  Since factor A was tested at level 1 in conditions 1 and 2 (and only in those two conditions), we will average the test data for conditions 1 and 2 (highlighted in red).
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