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Blocking: an effective method for improving precision

If plots are not all reasonable 
similar, we should group them 
into blocks in such a way that

plots within each block are alike

Block what you can and 
randomize what you cannot.

The purpose of randomization 
is to average out those 
nuisance factors that we 
cannot predict or cannot 
control, not to destroy the 
relevant information we have.
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Two simple block (plot) structures
Nesting
block/plot

Crossing
row ＊ column
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Simple orthogonal block structures
Iterated crossing and nesting
cover most, but not all block structures encountered in 
practice

Example1: Consumer testing
A consumer organization wishes to compare 8 brands of 
vacuum cleaner.  There is one sample for each brand. 
Each of four housewives tests two cleaners in her home
for a week.  To allow for housewife effects, each housewife
tests each cleaner and therefore takes part in the trial for 4
weeks.

Block structure: 
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Example 2: Miller (1997, Technometrics)
The experiment is run in 2 blocks and employs 4 washers 
and 4 driers. Sets of cloth samples are run through the 
washers and the samples are divided into groups such 
that each group contains exactly one sample from each 
washer. Each group of samples is then assigned to one of 
the driers. Once dried, the extent of wrinkling on each 
sample is evaluated.

Block structure:

2 blocks/(4 washers＊4 dryers)
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Block structure:

3-6

Randomized complete block design

After randomization:

Incomplete block design

7 treatments
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For the rest of lecture note 3, we focus on nesting and 
complete block plot structure 
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An example:

Randomize by randomly choosing one out of the 
(7!)(3!)7 permutations that preserve the block structure. 
(Note: These permutations form a subgroup of the 
group of all 21! permutations of the 21 unit labels.)
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