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run order parts operators | axial play
1 5 1 16.5
2 8 | 12.3
3 7 | 11.8
4 2 | 132
5 3 1 154
6 4 | 173
7 10 1 10.1
8 9 1 11.8
9 6 1 179
10 1 1 123
11 8 2 122
12 5 2 164
13 2 2 14
14 3 2 15.7
15 10 2 10.1
16 6 2 183
17 7 2 119
18 4 2 172
19 1 2 124
20 9 2 112

run order parts operators | axial play
21 7 1 12
22 9 1 115
23 4 1 17.1
24 8 1 11.8
25 3 1 15.6
26 1 1 124
27 10 1 99
28 6 1 184
29 2 1 139
30 5 1 16.6
31 1 2 124
32 5 2 164
33 7 2 11.6
34 8 2 122
35 3 2 159
36 6 2 17.8
37 9 2 11.8
38 2 2 13.8
39 10 2 99
40 4 2 17
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run order parts operators | axial play
41 3 1 15.6
42 1 1 124
43 8 1 11.7
44 9 1 10.7
45 7 1 113
46 5 1 16.3
47 10 1 9.9
48 2 1 13.5
49 4 1 17.1
50 6 1 17.5
51 2 2 13.6
52 10 2 10
53 1 2 12.7
54 7 2 11.9
55 8 2 12.5
56 9 2 11.5
57 4 2 16.3
58 5 2 16.7
59 6 2 17.7
60 3 2 154

run order parts operators | axial play
61 8 1 12.1
62 9 1 11.1
63 1 1 123
64 7 1 11.8
65 4 1 16.7
66 2 1 13.6
67 5 1 16.9
68 10 1 9.6
69 3 1 159
70 6 1 18
71 7 2 11.5
72 3 2 154
73 2 2 13.7
74 9 2 11.6
75 6 2 17.8
76 5 2 16.5
77 10 2 9.9
78 8 2 122
79 4 2 16.6
80 1 2 12.7
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Gage R&R for Axial Play

Gage R&R Study - ANOVA Method

Two-Way ANOVA Table With Interaction

Source DF SS MS F P
Parts 9 537.625 59.7361 910.456 0.000
Operators 1 0.085 0.0845 1.288 0.286
Parts * Operators 9 0.591 0.0656 0.979 0.466
Repeatability 60 4.020 0.0670

Total 79 542.319

Alpha to remove interaction term = 0.25

Two-Way ANOVA Table Without Interaction

Source DF SS MS F P
Parts 9 537.625 59.7361 894.000 0.000
Operators 1 0.085 0.0845 1.265 0.265
Repeatability 69 4.610 0.0668
Total 79 542.319
Gage Ré&R
%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.06726 0.89
Repeatability 0.06682 0.89
Reproducibility 0.00044 0.01
Operators 0.00044 0.01
Part-To-Part 7.45865 99.11
Total Variation 7.52592 100.00
Study Var $Study Var
Source StdDev (SD) (6 * SD) ($SV)
Total Gage R&R 0.25935 1.5561 9.45
Repeatability 0.25849 1.5510 9.42
Reproducibility 0.02102 0.1261 0.77
Operators 0.02102 0.1261 0.77
Part-To-Part 2.73105 16.3863 99.55
Total Variation 2.74334 16.4600 100.00

Number of Distinct Categories = 14
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2 seozna (lulnswag) 15.5 17
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MUNANNITYY (randomization) LASHANNITH (replication) TanamInaaeuaail

MsnaasuUaesInansLauilave 0.5 kN tag 0.8 kN

Statistics

Variable N StDev Variance

0.5 30 1.248 1.557

0.8 30 1.234 1.523

Ratio of standard deviations = 1.011
Ratio of variances = 1.022

95% Confidence Intervals

CI for
Distribution CI for StDev Variance
of Data Ratio Ratio
Normal (0.698, 1.465) (0.487, 2.148)
Continuous (0.722, 1.551) (0.522, 2.4006)
Tests

Test

Method DF1 DF2 Statistic P-Value
F Test (normal) 29 29 1.02 0.953
Levene's Test (any continuous) 1 58 0.07 0.790
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Two-Sample T-Test and CI: 0.5, 0.8

Two-sample T for 0.5 vs 0.8

N Mean StDev SE Mean

0.5 30 14.22 1.25 0.23

0.8 30 14.09 1.23 0.23
Difference = mu (0.5) - mu (0.8)
Estimate for difference: 0.137

95% CI for difference: (-0.505, 0.778)

T-Test of difference = 0 (vs not =): T-Value = 0.43 P-Value = 0.671 DF = 57

3UN 4.1 wamsnadeuadensananin11)sunsu Minitab
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S o o (%
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Statistics

Variable N StDev Variance

15.5 30 1.512 2.287

17.0 30 1.367 1.869

Ratio of standard deviations = 1.106
Ratio of variances = 1.223

95% Confidence Intervals

CI for
Distribution CI for StDev Variance
of Data Ratio Ratio
Normal (0.763, 1.603) (0.582, 2.570)
Continuous (0.672, 1.656) (0.451, 2.742)
Tests

Test

Method DF1 DF2 Statistic P-Value
F Test (normal) 29 29 1.22 0.591
Levene's Test (any continuous) 1 58 0.09 0.772
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Two-Sample T-Test and CI: 15.5, 17.0

Two-sample T for 15.5 vs 17.0

N Mean StDev SE Mean

15.5 30 12.89 1.51 0.28

17.0 30 14.24 1.37 0.25

Difference = mu (15.5) - mu (17.0)

Estimate for difference: -1.350

95% CI for difference: (-2.095, -0.605)

T-Test of difference = 0 (vs not =): T-Value = -3.63 P-Value = 0.001 DF = 57
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Statistics

Variable N StDev Variance

0.02 30 1.122 1.260
0.005 30 1.260 1.586
Ratio of standard deviations = 0.891
Ratio of variances = 0.794

95% Confidence Intervals

CI for
Distribution CI for StDev Variance
of Data Ratio Ratio
Normal (0.615, 1.292) (0.378, 1.668)
Continuous (0.521, 1.300) (0.271, 1.689)
Tests

Test

Method DF1 DF2 Statistic P-Value
F Test (normal) 29 29 0.79 0.538
Levene's Test (any continuous) 1 58 0.70 0.407
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Two-Sample T-Test and CI: 0.02, 0.005

Two-sample T for 0.02 vs 0.005

N Mean StDev SE Mean

0.02 30 13.73 1.12 0.20

0.00530 14.82 1.26 0.23

Difference = mu (0.02) - mu (0.005)

Estimate for difference: -1.087

95% CI for difference: (=1.703, -0.470)

T-Test of difference = 0 (vs not =): T-Value = -3.53 P-Value = 0.001 DF = 57

Y o ]
iﬂﬁ 4.15 Waﬂqﬁmﬂﬁﬂ‘ﬂﬂ%%ﬂﬂjqulﬁjuﬂlﬁﬂgfﬂqﬂjﬂillﬂsn Minitab

U

o ! < 1 1
ﬁ]TﬂWﬁﬂTﬁﬂﬂﬁ'@Uﬂﬂgﬂﬁ 4.15 A1 P-value = 0.001 Llﬁi’N’JWﬂ’J"IiJLﬁ'J?J’E)W]’E)%ﬁNﬁ@@ﬂ"I axial play

v
9 w Y

1 a o o v d’ % v 'o Lé ISP |° 1 d‘ % v
DYNUUITIAYNTIEAVUITIAYVUAT 0.001 BIUAIA nueanuNMsdasunlasszavuave
] = 1 J . 1 @ o Aq Y = [l
ANULIINUDINDTUNANDA axial play Llﬁﬂﬂﬂiigﬂﬂﬂﬁ]ﬁ]EJ’I/]GlGlleuﬂﬁZTJ’JUﬂ']ﬁiJﬂ’J']‘JJll‘JJmiJTZﬁM
o Y d’ 14 d' 1 Qy 1 = (] a 1 1 o ]
Vlﬂ,‘ﬁLll@1]@m@i‘H37111!LW@ﬁQL!SQiHﬂTiﬂﬂ%Uﬁ’JUTﬂu MﬂTiWQﬂW‘J}IulliJﬁUﬂ TINAADA UL UN
2 U o gjay 1 a ] o [ J < I
ﬁﬂﬂﬂlﬂ\i%uﬁ?uiﬂu m“lwwmuiﬂumﬂmsﬁqﬂ‘lmiamzmm iNﬁ'j‘}J’J”I AIULIINUDIADTUND
1 1 . . [ g’/ o A A @ 1 @ = 1 J
f9f1 axial play (reject Ho) uaznMsnageudedens 3 dedaimesudundedelalinanenn
. 1T aAa o & A 1 @ . Y 1 <
axial play WUMTNes 2 Yademniulinanon1sdiui;e axial play 1aun szeznauazauGE
o’d' 9J [ gJJ =3 o [ g’/ o A’ AHa A 1
womesnl¥na asiuvsiidevens 2 hl‘IJ‘ﬂ”IﬂTi’E)?JﬂLLllUﬂWﬁﬂﬂﬁ@QLWﬂﬂﬂﬁ@UﬂﬁN’E)‘I/I‘ﬁWﬁi’JiJ

H 9
(interaction effect) szMINTIvonOUIZIIgMIMMNmMuIzaIRnUTIteN 2

4.6 MIVINUVUNMINAADY

4.6.1 MIWIVHIANIBENT (sample size)
| o o g . . 7
ﬂ1ila@ﬂﬂlu1ﬂﬁ’)@ﬂ1\‘] W%f]ﬂ1i°ﬁ1ﬁ]1u’)uﬂ1i‘ﬂ1“]ﬂ (replication) ﬂlﬂﬁﬂ1iﬂﬂﬁﬂﬁﬁﬂaiﬂﬂ@]‘iﬁﬂﬂ
{ A o 3
FLAUVDIBIUIN IUMTNATOL (power of the test) LWiRLﬁ@LWﬂJiﬂu’JL!"IJ’ENﬂﬁTn“]iﬂuﬂﬁTIﬂa’fN
1 Y [ o A dy 9 1 a vAa A Y 9 A 1
ilSE‘NNaGl,‘Vii3ﬂ‘]J“]Ji’]\‘]i’)”I‘L!"Iﬁ]"’ll’ENfﬂi‘Vlﬂﬁ’f)‘]JLWﬂJslluﬂ’JfJLmbluﬂﬁ‘]J;]‘]J@%iﬂﬁjﬂﬂﬁﬂ\i@ﬂ\ﬂﬂﬁh??

Y 44 2 o ' ' A X o &
mmumimmﬁmwm?jumwamiﬁ’mi%’mmmzizstnaﬂumimammumﬂﬁﬁu AU U




82

o Y = A o ] o ¥ Y [ 1 H a
iludesiims@envinaasgnalumsms ldmunzaunumsnaass luuaazase lagnaisan
Y

DR IRRIEREY

- 5ZAUVDITIUIVOININATOU (power of the test) ¥3Taen ldsiinsnaassainiso

Y
fmualdniuanumuizduyeyaaIngzuIuns d1MSUNIITNAAIUADINITAY
1NN 80%
v Y ]
- A0 (sensitivity) YOIMSHNUUUBIAIBIUIVVOINITNATOUADNITINUUD effect
vz laigann
1 1 1 d‘ d' [ Y 1
- effects  :  AIANUANAINUDIANNAY (means) NANITaedUTU 1A IUTLHIN
. a 4 4 a o
NIZVIUMT FIINMIAATIZHNTZVIUMTHAD 1Hesnlunszurumsnaatgiiu
Y
WU A1 axial play tanananumu 2 Tulasmwas wzdenFuauiianuuanaiany
. @ 1Ay v a s ~
- sigma - 1flumi lAnInmsansiziaNNaIsanTzUIUMS = 1.164 11317 4.6
Y Y

NUUIVUIAA0819 TAsN13 1% 11 511ATU Minitab 310112 1ATLALUDIBIUIIUDININATDY

v Y
NUUIAAIBEIINITNADBDIAII A9

Power and Sample Size

2-Level Factorial Design
Alpha = 0.05 Assumed standard deviation = 1.164

Factors: 2 Base Design: 2, 4
Blocks: none

Including a term for center points in model.

Center Total

Points Effect Reps Runs Power
1 1.8 4 17 0.810083
1 2.0 4 17 0.883219
1 2.2 4 17 0.933686
1 2.4 4 17 0.965312
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StdOrder | RunOrder | CenterPt Blocks P62 Motor speed | Axial play
13 1 1 4 15.5 0.005 11.5
15 2 1 4 15.5 0.02 124
14 3 1 4 17.0 0.005 13.9
16 4 1 4 17.0 0.02 15.3
6 5 1 2 17.0 0.005 13
5 6 1 2 15.5 0.005 13.8
8 7 1 2 17.0 0.02 16.2
7 8 1 2 15.5 0.02 12.1
11 9 1 3 15.5 0.02 144
12 10 1 3 17.0 0.02 16.5
10 11 1 3 17.0 0.005 15
9 12 1 3 15.5 0.005 16.9
2 13 1 1 17.0 0.005 12.4
4 14 1 1 17.0 0.02 12.9
3 15 1 1 15.5 0.02 10.2
1 16 1 1 15.5 0.005 11.2
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Residual Plots for AxP
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Probability Plot of AxP
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900 1

Factorial Fit: Axial Play versus Block, P62, Motor speed

Estimated Effects and Coefficients for AxP (coded units)

Term Effect Coef SE Coef T P
Constant 13.606 0.2436 55.85 0.000
Block 1 -1.931 0.4219 -4.58 0.001
Block 2 0.169 0.4219 0.40 0.699
Block 3 2.094 0.4219 4.96 0.001
P62 1.588 0.794 0.2436 3.26 0.010
Speed Motor 0.287 0.144 0.2436 0.59 0.570
P62*Speed Motor 1.363 0.681 0.2436 2.80 0.021

S = 0.974430 PRESS = 27.0084
R-Sg = 85.601% R-Sg(pred) = 54.52% R-Sg(adj) = 76.02%

Analysis of Variance for AxP (coded units)

Source DF Seq SS Adj SS Adj MS F P
Blocks 3 33.0069 33.0069 11.0023 11.59 0.002
Main Effects 2 10.4113 10.4113 5.2056 5.48 0.028
P62 1 10.0806 10.0806 10.0806 10.62 0.010
Speed Motor 1 0.3306 0.3306 0.3306 0.35 0.570
2-Way Interactions 1 7.4256 7.4256 7.4256 7.82 0.021
P62*Speed Motor 1 7.4256 7.4256 7.4256 7.82 0.021
Residual Error 9 8.5456 8.5456 0.9495
Total 15 59.3894
Unusual Observations for AxP
Obs StdOrder AxP Fit SE Fit Residual St Resid
1 13 11.5000 13.0187 0.6445 -1.5187 -2.08R

R denotes an observation with a large standardized residual.

Estimated Coefficients for AxP using data in uncoded units

Term Coef
Constant 20.7694
Block 1 -1.93125
Block 2 0.168750
Block 3 2.09375
P62 -0.04555506
Speed Motor -1948.89
P62*Speed Motor 12.1111
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Power and Sample Size

2-Level Factorial Design
Alpha = 0.05 Assumed standard deviation = 1.164

Factors: 2 Base Design: 2, 4
Blocks: none

Including a term for center points in model.

Center Total

Points Effect Reps Runs Power
1 1.8 4 17 0.810083
1 2.0 4 17 0.883219
1 2.2 4 17 0.933686
1 2.4 4 17 0.965312
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StdOrder | RunOrder | CenterPt | Blocks P62 Motor speed Axial play
5 1 0 1 162.5 0.0125 12.6
1 2 1 1 155.0 0.0050 11.5
4 3 1 1 170.0 0.0200 15.3
3 4 1 1 155.0 0.0200 124
2 5 1 1 170.0 0.0050 13.9
7 6 1 2 170.0 0.0050 13.0
8 7 1 2 155.0 0.0200 12.1
9 8 1 2 170.0 0.0200 16.2
6 9 1 2 155.0 0.0050 13.8
10 10 0 2 162.5 0.0125 15.1
13 11 1 3 155.0 0.0200 14.4
15 12 0 3 162.5 0.0125 15.0
11 13 1 3 155.0 0.0050 16.9
14 14 1 3 170.0 0.0200 16.5
12 15 1 3 170.0 0.0050 15.0
19 16 1 4 170.0 0.0200 12.9
17 17 1 4 170.0 0.0050 12.4
18 18 1 4 155.0 0.0200 10.2
16 19 1 4 155.0 0.0050 11.2
20 20 0 4 162.5 0.0125 13.2
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Residual Plots for Axial Play

Normal Probability Plot Versus Fits
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Factorial Fit: Axial Play versus Block, P62, Speed Motor

Estimated Effects and Coefficients for Axial Play (coded units)

Term Effect Coef SE Coef T P
Constant 13.6062 0.2514 54.13 0.000
Block 1 -0.5400 0.3894 -1.39 0.191
Block 2 0.3600 0.3894 0.92 0.373
Block 3 1.8800 0.3894 4.83 0.000
P62 1.5875 0.7938 0.2514 3.16 0.008
Speed Motor 0.2875 0.1437 0.2514 0.57 0.578
P62*Speed Motor 1.3625 0.6812 0.2514 2.71 0.019
Ct Pt 0.3687 0.5621 0.66 0.524

S =1.00548 PRESS = 31.2337
R-Sg = 81.23% R-Sg(pred) = 51.67% R-Sqg(adj) = 70.28%

Analysis of Variance for Axial Play (coded units)

Source DF Seq SS Adj SS Adj MS F P

Blocks 3 34.2280 34.2280 11.4093 11.29 0.001

Main Effects 2 10.4113 10.4113 5.2056 5.15 0.024
P62 1 10.0806 10.0806 10.0806 9.97 0.008
Speed Motor 1 0.3306 0.3306 0.3306 0.33 0.578

2-Way Interactions 1 7.4256 7.4256 7.4256 7.34 0.019
P62*Speed Motor 1 7.4256 7.4256 7.4256 7.34 0.019
Curvature 1 0.4351 0.4351 0.4351 0.43 0.524

Residual Error 12 12.1320 12.1320 1.0110

Total 19 64.6320

Unusual Observations for Axial Play

Obs StdOrder Axial Play Fit SE Fit Residual St Resid
13 11 16.9000 15.2300 0.6359 1.6700 2.14R

R denotes an observation with a large standardized residual.
Estimated Coefficients for Axial Play using data in uncoded units

Term Coef
Constant 20.7694
Block 1 -0.540000
Block 2 0.360000
Block 3 1.88000
P62 -0.0455556
Speed Motor -1948.89
P62*Speed Motor 12.1111
Ct Pt 0.368750
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assHia (code

Awss35ua

step variables) (natural variables)

Xa Xp Sh Sp
A 1 -0.01 1 0.0018
Base +A 1 -0.01 16.1 0.0118
Base + 2A 2 -0.02 16.2 0.0136
Base + 3A 3 -0.03 16.3 0.0154
Base + 4A 4 -0.04 16.4 0.0172
Base + 5A 5 -0.05 16.5 0.019
Base + 6A 6 -0.06 16.6 0.0208
Base+ 7A 7 -0.07 16.7 0.0226
Base + 8A 8 -0.08 16.8 0.0244
Base + 9A 9 -0.09 16.9 0.0262
Base +10A 10 -0.010 17.0 0.028
Base +11A 11 -0.011 17.1 0.0298
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step variables) (natural variables) %mm
XA XB é:A gB
A -0.02 -0.01 1 0.86

Base + A -0.02 -0.01 16.1 0.0118 13.2
Base + 2A 2 -0.02 16.2 0.0136 11.9
Base + 3A 3 -0.03 16.3 0.0154 16
Base + 4A 4 -0.04 16.4 0.0172 14.4
Base + 5A 5 -0.05 16.5 0.019 14
Base + 6A 6 -0.06 16.6 0.0208 14.9
Base+ 7A 7 -0.07 16.7 0.0226 14.7
Base +8A 8 -0.08 16.8 0.0244 14.2
Base + 9A 9 -0.09 16.9 0.0262 14.6
Base +10A 10 -0.010 17.0 0.028 14.3
Base+11A 11 -0.011 17.1 0.0298 15.9
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Std order | RunOrder | CenterPt | Blocks P62 Motor speed Axial play
14 1 1 3 17.0 0.028 144
11 2 1 3 16.4 0.0172 16.1
13 3 1 3 16.4 0.028 13.0
12 4 1 3 17.0 0.0172 16.8
15 5 0 3 16.7 0.0226 12.9
6 6 1 2 16.4 0.0172 15.2
8 7 1 2 16.4 0.028 12.8
10 8 0 2 16.7 0.0226 13.5
9 9 1 2 17.0 0.028 14.3
7 10 1 2 17.0 0.0172 17.2
3 11 1 1 16.4 0.028 12.6
1 12 1 1 16.4 0.0172 12.9
2 13 1 1 17.0 0.0172 13.1
4 14 1 1 17.0 0.028 14.2
5 15 0 1 16.7 0.0226 13.0
19 16 1 4 17.0 0.028 14.9
20 17 0 4 16.7 0.0226 134
18 18 1 4 16.4 0.028 13.1
17 19 1 4 17.0 0.0172 16.5
16 20 1 4 16.4 0.0172 14.3




Factorial Fit: Axial play versus Block, P62, Motor speed

Estimated Effects and Coefficients for Axial play

Term Effect
Constant 14.
Block 1 0
Block 2 -1.
Block 3 0
P62 1.425 0
Speed Motor -1.600 -0.
P62*Speed Motor 0.150 0
Ct Pt -1.
S = 0.890833 PRESS = 35.
R-Sgq = 76.51% R-Sqg(pred)

Analysis of Variance for Axial play

=)

I = S |

Source
Blocks
Main Effects
P62
Speed Motor
2-Way Interactions
P62*Speed Motor
Curvature
Residual Error
Total

=

Se
-
18.
8.
10.
0.
0.
5.
9.
40.

Unusual Observations for Axial play

Obs StdOrder
12 7

Axial play
13.1000

(coded units)

Coef SE Coef T P

463 0.2227 64.94 0.000

.390 0.3450 1.13 0.280

050 0.3450 -3.04 0.010

.230 0.3450 0.67 0.518

712 0.2227 3.20 0.008

800 0.2227 -3.59 0.004

.075 0.2227 0.34 0.742

262 0.4980 -2.54 0.026

2601

= 13.02% R-Sg(adj) = 62.81%

(coded units)

g SS Adj SS  Adj MS F P
.4620 7.4620 2.4873 3.13 0.066
3625 18.3625 9.1813 11.57 0.002
1225 8.1225 8.1225 10.24 0.008
2400 10.2400 10.2400 12.90 0.004
0900 0.0900 0.0900 0.11 0.742
0900 0.0900 0.0900 0.11 0.742
1005 5.1005 5.1005 6.43 0.026
5230 9.5230 0.7936

5380

Fit SE Fit Residual St Resid

14.8500 0.5634 -1.7500 -2.54R

R denotes an observation with a large standardized residual.

Estimated Coefficients for Axial play using data in uncoded units

Term Coef
Constant -8.2192
Block 1 0.390000
Block 2 -1.05000
Block 3 0.230000
P62 1.57581
Speed Motor -1239.78
P62*Speed Motor 64.516
Ct Pt -1.26250

Alias Structure
I

Blocks =

P62

Speed Motor
P62*Speed Motor

5UM 4.25 namsunsieiszauilaselvuae 1151053 Minitab
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A15197 4.13 MTNNINAADULAS AT axial play ﬁllﬂﬁﬂﬂﬂ15‘1flﬂa’0\°l

StdOrder | RunOrder | CenterPt | Blocks P62 Motor speed | Axial play
14 1 1 3 17.0 0.02440 14.4
11 2 1 3 16.4 0.01510 16.1
13 3 1 3 16.4 0.02440 13.0
12 4 1 3 17.0 0.01510 16.8
15 5 0 3 16.7 0.01975 12.9
6 6 1 2 16.4 0.01510 15.2
8 7 1 2 16.4 0.02440 12.8
10 8 0 2 16.7 0.01975 13.5
9 9 1 2 17.0 0.02440 14.3
7 10 1 2 17.0 0.01510 17.2
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191979 4.13 AT WNITNADDILLAL A axial play VI%@%WﬂﬂWﬁﬂﬂaﬂﬂ(@]@)

StdOrder | RunOrder | CenterPt | Blocks P62 Motor speed | Axial play
3 11 1 1 16.4 0.02440 12.6
1 12 1 1 16.4 0.01510 12.9
2 13 1 1 17.0 0.01510 13.1
4 14 1 1 17.0 0.02440 14.2
5 15 0 1 16.7 0.01975 13.0
19 16 1 4 17.0 0.02440 14.9
20 17 0 4 16.7 0.01975 134
18 18 1 4 16.4 0.02440 13.1
17 19 1 4 17.0 0.01510 16.5
16 20 1 4 16.4 0.01510 14.3
21 21 -1 5 16.1 0.01975 12.2
22 22 -1 5 17.3 0.01975 16.8
23 23 -1 5 16.7 0.01045 14.1
24 24 -1 5 16.7 0.02905 13.0
25 25 0 5 16.7 0.01975 13.5
26 26 0 5 16.7 0.01975 12.9
27 27 0 5 16.7 0.01975 13.3
28 28 0 5 16.7 0.01975 14.2
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Response Surface Regression: Axial Play versus Block, P62,

Motor speed

The analysis was done using coded units.
Estimated Regression Coefficients for AxP

Term Coef SE Coef
Constant 13.6500 0.2899
Block 1 -0.9357 0.3634
Block 2 0.5043 0.3634
Block 3 0.5443 0.3634
Block 4 0.3443 0.3634
P62 0.8583 0.1871
Speed Motor -0.6250 0.1871
P62*P62 0.3973 0.1786
Speed Motor*Speed Motor 0.1598 0.1786
P62*Speed Motor 0.0750 0.2292
S = 0.916826 PRESS = 43.3081
R-Sg = 72.65% R-Sqg(pred) = 21.72% R-Sg(
Analysis of Variance for AxP
Source DF Seq SS
Blocks 4 8.6711
Regression 5 31.5257
Linear 2 27.0567
P62 1 17.6817
Speed Motor 1 9.3750
Square 2 4.3791
P62*P62 1 3.7059
Speed Motor*Speed Motor 1 0.6731
Interaction 1 0.0900
P62*Speed Motor 1 0.0900
Residual Error 18 15.1303
Lack-of-Fit 15 14.2428
Pure Error 3 0.8875
Total 27 55.3271
Unusual Observations for AxP
Obs StdOrder AxP Fit SE Fit Re
2 11 16.100 14.593 0.542
13 2 13.100 14.680 0.542

R denotes an observation with a large

Estimated Regression Coefficients for
Term Coef
Constant 1220.35
Block 1 -0.935714
Block 2 0.504286
Block 3 0.544286
Block 4 0.344286
P62 -145.651
Speed Motor -1324.22
P62*P62 4.41468
Speed Motor*Speed Motor 7391.44
P62*Speed Motor 53.7634

T
47.081
-2.575

1.388
1.498
. 947
.586
.340
.225
.895
.327

|
OO N W O

adj) = 5

Adj SS
.2906
.5257
.0567
.6817
.3750
.3791
.1602
.6731
.0900
.0900
.1303
.2428
.8875

=N W
O J J - 0

=
OB 0O OO

sidual
1.507
-1.580

8.

St

P
.000
.019
.182
.152
.356
.000
.004
.039
.383
.747

cNoNoNoNoNoNoNolNolNo]

e}
[0
oe

Adj MS
.3226
.3051
.5283
.6817
.3750
.1895
.1602
.6731
.0900
.0900
.8406
.9495
.2958

= e
© JwWo N

O O OO OO N

Resid

2.04 R
-2.14 R

standardized residual.
AxP using data in uncoded units

O O O b

F

.76
.50
16.
21.
11.
.60
.95
.80
.11
.11

09
04
15

.21

cNoNoNoNoNoNoNoNolNe)

P

.060
.001
.000
.000
.004
.101
.039
.383
.747
.747

.183
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RIRFUN R REAS PN
o & kY v o . @ dy
Quui]zhl@ﬁilmimmﬁllwu‘ﬁ@m coded units A9Y

= 13.65+0.858x, —0.625x; +0.397X,> +0.159X " ----mrmmmmrmnne- (4.5)

a P = v o Yo X
ﬂ1TMﬂ51$ﬂW1ﬂﬂﬂUHM1$ﬁmﬂ?ﬂiﬂﬁuﬂﬁllNﬁnﬂab 1@ U

Response Optimization

Parameters
Goal Lower Target Upper Weight Import
AxP Target 13.5 14 15.5 1 1

Global Solution

P62 = 16.7
Speed Motor = 0.0174396

Predicted Responses

AxP = 14 desirability = 1.000000

Composite Desirability = 1.000000

s1ii 4.27 il 1§ 19 axial play voaruauir Indithnine
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Test and CI for Two Proportions

Sample X N Sample p
1 28 9000 0.003111
2 201 9000 0.022333

Difference = p (1) - p (2)

Estimate for difference: -0.0192222

95% upper bound for difference: -0.0164843

Test for difference = 0 (vs < 0): 7 = -11.55 P-Value = 0.000

Fisher's exact test: P-Value = 0.000
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