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Unit 13: Analysis of 
Multifactor Experiments

Statistics 571: Statistical Methods
Ramón V. León
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Analysis of Multifactor Experiments

Balanced two-way layout:
•n = replicates
•Two factors: So there are ab treatment combinations
•Completely randomized design
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This is a 
completely 
randomized 
design. The 48 
observations 
were done in 
random order 
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Model for Balanced Two-Way Layout

( )
( 1,... ; 1,..., ; 1,..., )

ijk i j ij ijk ij ijkY
i a j b k n

µ τ β τβ ε µ ε= + + + + = +

= = =

1 1

1

1

0, 0,

( ) 0 for all 

( ) 0 for all 

a b
i ji j

a
iji

b
ijj

j

i

τ β

τβ

τβ

= =

=

=

= =

=

=

∑ ∑
∑
∑

2

The 's are independent and identically distributed (i.i.d.)
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Interactions
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With no interaction one
can understand the 
variation in y in 
terms of the A and B 
effects. With an 
interaction
knowing the
A and B effect is not 
enough.
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JMP 4 Analysis of Two-Way Layout
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JMP 4 Analysis of Two-Way Layout

The model (i.e. substrate, material, and their interaction)
explains 93% of the variation in bonding strength
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JMP 4 Analysis of Two-Way Layout

SSModel = SSMaterial + SSSubstrate +SSMaterial*Substrate

Notice that the interaction is significant
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JMP 4 Analysis of Two-Way Layout

Here we can see
graphically the nature
of the interaction between
substrate and material.
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Residual Diagnostic Plots

The usual residual diagnostic plots can (should) be used with the two-way layout
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Do You Need to Know More?
573 Design of Experiments (3) One-way ANOVA, 
multiple range tests, equal and unequal variances, 
transformations; factorial experiments, completely 
randomized designs, analysis of covariance, split-plot and 
nested designs, fractional factorials, sequential designs. 
Prereq: 571. Sp 

“Design and Analysis of Experiments, Fifth Edition” 
by Douglas C. Montgomery. Wiley.


