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Four factors – example from Notes
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Full Factorial Design 

Factors:   4   Base Design:         
4; 16
Runs:     16   Replicates:              
1
Blocks:    1   Center pts
(total):      0

All terms are free from 
aliasing.
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Factorial Fit: Y versus A; B; C; D 

Estimated Effects and Coefficients for Y (coded units)

Term      Effect Coef
Constant 72,250
A         -8,000  -4,000
B         24,000  12,000
C         -2,250  -1,125
D         -5,500  -2,750
A*B        1,000   0,500
A*C        0,750   0,375
A*D       -0,000  -0,000
B*C       -1,250  -0,625
B*D        4,500   2,250
C*D       -0,250  -0,125
A*B*C     -0,750  -0,375
A*B*D      0,500   0,250
A*C*D     -0,250  -0,125
B*C*D     -0,750  -0,375
A*B*C*D   -0,250  -0,125

S = *
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Analysis of Variance for Y (coded units)

Source DF   Seq SS   Adj SS   Adj MS  F  P
Main Effects 4  2701,25  2701,25  675,313  *  *
2-Way Interactions 6    93,75    93,75   15,625  *  *
3-Way Interactions 4     5,75     5,75    1,438  *  *
4-Way Interactions 1     0,25     0,25    0,250  *  *
Residual Error 0        *        *        *
Total               15  2801,00

94

Effect

Pe
rc

en
t

2520151050-5-10

99

95

90

80

70
60
50
40
30

20

10

5

1

Factor

D

Name
A A
B B
C C
D

Effect Type
Not Significant
Significant

BD

D

B

A

Normal Probability Plot of the Effects
(response is Y, Alpha = ,05)

Lenth's PSE = 1,125



95

Te
rm

Effect

AD

CD
ACD

ABCD
ABD

AC
ABC
BCD

AB
BC

C
BD
D
A

B

2520151050

2,89
Factor

D

Name
A A
B B
C C
D

Pareto Chart of the Effects
(response is Y, Alpha = ,05)

Lenth's PSE = 1,125

96

M
ea

n 
of

 Y

1-1

84

78

72

66

60
1-1

1-1

84

78

72

66

60

1-1

A B

C D

Main Effects Plot (data means) for Y



97

A

1-1 1-1 1-1

80

70

60

B

80

70

60

C

80

70

60

D

A
-1
1

B
-1
1

C
-1
1

Interaction Plot (data means) for Y

98

Example: Three factors and replicate
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Factorial Fit: Y versus A; B; C 

Estimated Effects and Coefficients for Y (coded units)

Term      Effect Coef SE Coef T      P
Constant 64,250   0,7071  90,86  0,000
A         23,000  11,500   0,7071  16,26  0,000
B         -5,000  -2,500   0,7071  -3,54  0,008
C          1,500   0,750   0,7071   1,06  0,320
A*B        1,500   0,750   0,7071   1,06  0,320
A*C       10,000   5,000   0,7071   7,07  0,000
B*C        0,000   0,000   0,7071   0,00  1,000
A*B*C      0,500   0,250   0,7071   0,35  0,733

S = 2,82843   R-Sq = 97,63%   R-Sq(adj) = 95,55%

Analysis of Variance for Y (coded units)

Source DF   Seq SS   Adj SS   Adj MS      F      P
Main Effects 3  2225,00  2225,00  741,667  92,71  0,000
2-Way Interactions 3   409,00   409,00  136,333  17,04  0,001
3-Way Interactions 1     1,00     1,00    1,000   0,13  0,733
Residual Error 8    64,00    64,00    8,000

Pure Error 8    64,00    64,00    8,000
Total               15  2699,00
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