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MANE 6313 Week 8, Module E

Student Learning Outcome

@ Select an appropriate experimental design with one or more factors,
@ Select an appropriate model with one or more factors,

@ Evaluate statistical analyses of experimental designs,

@ Assess the model adequacy of any experimental design, and

@ Interpret model results.
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Module Learning Outcome

Analyze a two-level factorial design using four blocks in Minitab.
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Problem 7.6

7.6  Repeat Problem 7.5 assuming that four blocks are

required. Confound ABD and ABC (and consequently CD)
with blocks.

Figure 1: Problem 7.6

_ - W{CD
GT = ABDAR) Acb

~
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6.11 An experiment was performed to improve the yield
of a chemical process. Four factors were selected, and two
replicates of a completely randomized experiment were run.

The results are shown in the following table:

Treatment M Treatment Replicate
Combination I II Combination I I
(h 90 93 d 08 95
¢ " B ad 72 76
b 81 85 bd 87 83
ab 83 80 abd 85 86
¢ 77 78 cd 99 90
ac 81 80 acd 79 75
be 88 82 bed 87 34
abc 73 70 abcd 80 80

Figure 2: Problem 6.11
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Pareto Chart of the Effects
(responseisy, a = 0.3)

Effect

Lenth's PSE = 2.25
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Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value VIF
Constant 83.38 * * *
Blocks
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Coded Coefficients
Term Effect Coef SE Coef T-Value P-Value VIF
Constant 83.38 1.63 51.31 0.012
Blocks
1 1.38 2.81 0.49 0.711 150
2 462 2.81 1.64 0.348 1.50
3 -6.12 2.81 -2.18 0274 15
A -10.00  -5.00 1.63 -3.08 0.200 1.00
B -0.75  -0.38 1.63 -0.23 0.8560  1.00
C -0.75  -0.37 1.63 -0.23 0.8560  1.00
D 5.00 2.50 1.63 1.54 0.367 1.00
A*B 450 2.25 1.63 1.38 0.398 1.00
A*C 0.50 0.25 1.63 0.15 0203 1.00
AxD -3.75  -1.87 1.63 -1.15 0455 1.00
B*C -1.25  -0.62 1.63 -0.38 0700  1.00
B*D -1.50  -0.95 1.63 -0.46 0725 1.00
A*CHD -0.25 -0.13 1.63 -0.08 0251 1.00
B*C*D» =200 -1.00 1.63 -0.62 0.649 1.00
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Pareto Chart of the Standardized Effects
(response is y, e = 0.1)
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Pareto Chart of the Standardized Effects

(response sy, a = 0.1)

Term 1.860
T

Factor MName

oN®m»
[w Nl --N1

ABC

AB

BC

0.0 0.5 1.0 15 2.0 2.5 3.0 35
Standardized Effect

Screen clipping taken: 10/10/2021 1:49 PM

Model Summary

S Rsq R-sq(ad)) R—s@ ' ﬂ( Cﬁ} \-Iél’)
635413 % o.oo,ayf\, ()\[@V‘ /Q’ ”/\ \ ? 2 |
< ¢

3

Screen clipping taken: 10/10/2021 1:50 P

Week 8, Module E Page 12



Sunday, October 10, 2021 1:52 PM

Factorial Regression: y versus A

Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value VIF
Constant 83.38 1.58 52.74 0.000
iy -10.00  -5.00 1.58 -3.16 0.007 1.00

Model Summary

) R-sq R-sq(adj) R-sq(pred)
6.32314  41.68% 37.51% 23.82%

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

Model 1 400.0  400.00 10.00 0.007
Linear 1 400.0  400.00 10.00 0.007
A 1 400.0  400.00 10.00 0.007
Error 14 559.7 39.98
Total 15 959.7
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