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Blocking in 2^k experiments
Full experiment:

Two blocks:
Use column ABC as generator, i.e.
Block 1 consists of experiments with ABC = -1
Block 2 consists of experiments with ABC = 1
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The interaction ABC is confounded (”mixed”) with the block effect. 
This means that the value of the estimated coefficient of ABC can be
due to both interaction effect and block-effect. 

Suppose all Y in block 2 are increased by a value h. Then the estimated
effect of ABC will increase by h. But one cannot know from observations
whether this is due to the interaction ABC or the block effect.

On the other hand, the estimated main effects A,B,C and the two-factor
interactions AB,AC,BC are not changed by the h. These are of most
importance to estimate, so the choice of blocking seems reasonable.  
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Four blocks in 2^3 experiment

Need two columns of +/- to define 4 blocks. Turns out that the best
option is to use two two-factor interactions, e.g. AB and AC (which
is default in MINITAB

Block 1: Experiments where AB = AC = -1
Block 2: Experiments where AB = -1, AC = 1
Block 3: Experiments where AB = 1, AC = -1
Block 4: Experiments where AB = AC = 1
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Block structure is as follows:

Interaction effects AB and AC are confounded with the block effect, since they
are generators for the blocks. In addition, their product AB*AC = AABC = BC
is confounded with the block effect (Note: the BC column is constant within each
block.

Adding h2 to block 2, h3 to block 3, h4 to block 4 does not change estimated
effects of A,B,C, and also does not change the third order interaction ABC. 
However, e.g. AB will change by 2h3+2h4-2h2 and we do not know whether
this is due to an interaction effect or blocking effect: This is CONFOUNDING.
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How to determine which columns to use for blocking?

Idea: Try to leave estimates for main effects and low order interactions
unchanged by blocking.

Note: I = AA = BB = CC where I is a column of 1’s

Find the blocks for a 2^3 experiment using columns ABC and AC.
The interaction between ABC and AC is

ABC*AC = AA*B*CC = B

which is a main effect, which hence is confounded with the block effect
(in addition to ABC and AC) 
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Variance analysis table for two blocks
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Variance analysis table for four blocks
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Example page 16 (bottom) in Tyssedal
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