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Three end-aisle displays

Which is the best?
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nuisance factor

A design factor that probably has an effect on the response, but we
are not interested in that effect.
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unknown & uncontrolled ⇐= Randomization

known but uncontrolled ⇐= Analysis of covariance

known & controlled ⇐= Blocking

General rule

“Block what you can, randomize what you cannot.”
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The randomized complete block design (RCBD)
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Statistical model for RCBD

yij = µ+ τi + βj + εij

i = 1, 2, · · · , a

j = 1, 2, · · · , b
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Example 4.1

A medical device manufacturer produces vascular grafts (artificial
veins).
The extrusion pressure (PSE) affect the quality of the artificial
veins.
However, batch to batch variation may also be significant.
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Example 4.1
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RCBD vs CRD

Disadvantage of RCBD

Error df is smaller than that for the CRD (problem with a
small number of treatments).

If there are missing data, a RCBD experiment may be less
efficient than a CRD.

Difficult to make inferences about blocking variable.
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Model Adequacy Checking
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Model Adequacy Checking
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Example

A Study of different formulation of a rocket propellants used in
aircrew escape systems on the burning rate.

5 different formulations.

batch of raw material

Operators
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Latin Squares
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ANOVA for Latin Squares
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Replication of Latin Squares: case1
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Replication of Latin Squares: case1
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Replication of Latin Squares: case2
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Replication of Latin Squares: case2
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Replication of Latin Squares: case2
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Replication of Latin Squares: case3
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Replication of Latin Squares: case3
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Crossover Design
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Graeco-Latin Square Design
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