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n Examples
n The Design method (design keys)
n Identification of effects
n Confounding and aliasing

The Design method
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Design key
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Design matrix

1 11 1 12 2

2 21 1 22 2

(12)
1 1 1 2
3  mod5

(12)
1 1 2 2
0  mod5

z k w k w

z k w k w

= +

= ⋅ + ⋅
≡
= +

= ⋅ + ⋅
≡



 NTHU STAT 6681, 2007  Final Presentation

made by 彭建育

Plot structure (5 x 5)

Randomization

Identification of effects

n The bilinear form
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Example: degrees of freedom

0                    2                      4                   0                     2                     4

4                    0                      2                   4                     0                     2

2                    4                      0                   2                     4                     0

0                    2                      4                   0                     2                     4

4                    0                      2                   4                     0                     2

2                    4                      0                   2                     4                     0

T(022)
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Example: homogeneous

T(114): T(100)(1), T(022)(2), T*(114)(2)

Example: orthogonality

0               1                      2                     3  4                     5

2               3                      4                     5  0                     1

4               5                      0                     1  2                     3

0               1                      2                     3  4                     5

2               3                      4                     5  0                     1

4               5                      0                     1  2                     3

T(011)

Finite Abelian Group Example: cyclic group

(105) {(000),(105),(004),(103),(002),(101)}, 6, ( ) 2

(104) {(000),(104),(002),(100),(004),(102)}, 6, ( ) 2

(105) (104) {(000),(002),(004)}
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Euler function

Cyclic subgroup < x > of G

Cyclic subgroup

(100) {(000),(100)}, 2, ( ) 1

(002) {(000),(002),(004)}, 3, ( ) 2

(002) (004) ,   (022) (014)
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(114) {(000),(114),(022),(100),(014),(122)}=

Confounding and aliasing
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Asymmetric design (nesting)

n Treatment structure: A x B x C (6x6x6)
n Plot structure: X/Y (6/36)
n Some simplification: 

*Let  ,   then  .p t I K K∆ = ∆ = =
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Confounded effects
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(125) {(000),(125), (244),(303),(422),(541)}, 6, ( ) 2

(244) {(000),(244),(422)}, 3, ( ) 2

(125) {(000),(303)}, 2, ( ) 1
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T1T2T3 interaction T*(125) with 2 d.f.

T1T2T3 interaction T*(244) with 2 d.f.

T1T3 interaction T*(303) with 1 d.f.

Asymmetric design (crossing)

n Treatment structure: A x B x C (6x6x6)
n Plot structure: (X x Y) / Z ((6x6)/6)
n Stratum:

n Rows (plot effects: P(a,0,0))
n Columns (plot effects: P(0,b,0))
n Rows x columns (plot effects: P(a,b,0))
n Subplots (all other plot effects except the mean)

Confounded effects

T1T2T3 interaction T*(154) with 18 d.f.

T1T2 interaction T*(301) with 5 d.f.

T2T3 interaction T*(510) with 2 d.f.

Main effect T*(002) with 2 d.f.

T2T3 interaction T*(031) with 2 d.f.

T2T3 interaction T*(033) with 1 d.f.

Half-replicate

n Treatment structure: A x B x C (2x4x6)
n Plot structure: X/Y (2/12)

1
*

0 0 0

6 0 0
1 2 3 6 0

,  ,   0 3 0
0 1 1 0 1

0 0 2

1 1 1
.

0 3 2

(123) ,    ( )   mod12.

p t

p t

T T
t

K

K K

x x Z xα

−

 
     = ∆ = ∆ =           

 
= ∆ ∆ =  

 
= = ∆



 NTHU STAT 6681, 2007  Final Presentation

made by 彭建育

n T(123) (plot alias P(0)) is not estimable.

n xT=(1 0 0), yT=(1 0), K*x=y

n T(100), T(023) confounded with blocks.

Thanks for your attention

With the authors’ compliments
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