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All models are wrong, but some models are useful

George E. P. Box

(1919 — 2013)
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MSA SPC PCA Hypothesis Test DOE TPM Cpk
Data mining Reliability QC tools TOC GLM

TRIZ LEAN EWMA Reliability Fishbone 5S
Process Mapping QFD SIPOC VSM TQM

FMEA Sampling JIT Taguchi Design Zero Defects
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Regression Analysis: Y4 versus X4

Analysis of Variance

Source DF adiss AdjmMS  F-value P-Value

Regression 1 2749 27490 18.00 0.002
x4 1 2749 27490 18.00 0.002

Error g 13.74 1.527

Total 10 41.23

Model Summary

5 F-sq R-sglad)) R-sgipred)
1.23570 66.67% 62.97% *

Regression Equation
¥4 = 3.00 + 0.500 X4
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Scatterplot of Y4 vs X4
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kiR DF SS MS F

A 2 3.1673 0.58363 34.44 « 34.44=0.58363/0.04598
FH 9 88.3619 9.81799 213.52
* 213.52=9.81799/0.04598
XE{EA 18 0.3590 0.01994 0434
Rt 89 94.6471

*EBEIKFa=0.05
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Analysis of Variance

Source DF Ad)j SS
Model 10 0.353063
Linear 4 0.326097
nfE 1 0.156025
rtig 1 0.114752
RE 1 0.005814
[E3& 1 0.049506
2-Way Interactions 6 0.026966
m fE A8 1 0.000225
BERE 1 0.000100
mfEEE 1 0.003752
Bt g R E 1 0.000977
B8 E3& 1 0.021756
SR e 40.000156
Error 8 [p.028206
curvature 1 .001107
Lack-of-Fit 5 0.016248
Pure Error 2 0.010850
Total 18 0.381268

Adj Ms
0.035306
0.081524
0.156025
0.114752
0.005814
0.049506
0.004494
0.000225
0.000100
0.003752
0.000977
0.021756
0.000156
0.003526
0.001107
0.003250
0.005425

F-Value
10.01
23.12
4425
32.55
1.65
14.04
1.27
0.06
0.03
1.06
0.28
6.17
0.04

P-Value
0.002
0.000
0.000
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Pareto Chart of the Standardized Effects
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Pareto Chart of the Standardized Effects

(response is #4E, o = 0.05)
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Standardized Effect

8 2.306
6 2.447
3 3.182
1 12.71
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