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PoWér and Sample size

Sample size for comparing two sample standard deviations

Alpha = 0.05

Beta = 0.05

Critical ratio = 2.0595

Sample size = 26
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e 0.19 0.24 0.23 a4l 3 0.20 0.30 0.34
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Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower StDev Upper
A 550 1.72719 1.84425 1.97767
B 550  0.83865 0.89549 0.96028

F-Test (Normal Distribution)

Test statistic = 4.24, p-value = 0.000
Levene's Test (Any Continuous Distribution)
Test statistic = 10.33, p-value = 0.001

Hypothesis test of TCI basket

Hypothesis test of TCI basket

F-Tezt
Test Statigtic 4.24
S, H - -} Py alue 0.000
-y Lewene's Test
3 Test Statistic  10.33
P-alue 0.001
B e
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N1TANKIARIFDEINY

Lﬁﬂﬁqmmmﬂqé’qnﬂziuﬁqmmnq'ua: 550 ARt WANNIAUIIMN
Angusatalieniigaiseniull danaanuBanaiauun® 1 (Alpha Error) Wi 0.05
LAZANRANAIALLLT 2 (Beta Error) winfiul 0.05 uRawudndmaunguianting 550 14
lunnsneasaisenauda

Power and Sample size

Sample size for comparing two sample standard deviations

Alpha = 0.05

Beta = 0.05

Critical ratio = 1.22966

Sample size = 305
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NANIINAABINNADG

Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower StDev Upper
A 550  2.25665 2.40960 2.58391
B 550 2.19170 2.34024 2.50954

F-Test (Normal Distribution)

Test statistic = 1.06, p-value = 0.494
Levene's Test (Any Continuous Distribution)
Test statistic = 0.05, p-value = 0.832

Hypothesis test of TCI operator
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Hypothesis test of TCI operator

F-Test
Tect Statiztic 1.06
& 4 ; - i P-Value 0.43%4
a Levene's Tash
2
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Lﬁ@ﬁ'\ﬂ'ﬁ‘wmmﬁfmnfﬁuﬁommmjua: 550 FIBE N WAIHIAWIMN
ﬁ"mrcg'uﬁmsmﬁﬂﬂﬁ‘qaﬁﬂﬂu?u‘lé’ F8IANR AN ALLILT 1 (Alpha Error) winfiu 0.05
LAZANNAANANAULLT 2 (Beta Error) winiu 0.05 udanuinduaungusanting 550 14
Tunsnasaaieanauda

Power and Sample size

Sample size for comparing two sample standard deviations

Alpha = 0.05

Beta = 0.05

Critical ratio = 1.2221
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Sample size = 325
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nsduaziiiou (mm/s) 0.92 1.05 0.81 0.94
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Group

Group

Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower

A 560 3.31739

B 550  3.24561

F-Test (Normal Distribution)

StDev
3.54222
3.46558

Test statistic = 1.04, p-value = 0.608

Levene's Test (Any Continuous Distribution)

Test statistic = 0.01, p-value = 0.941

Hypothesis test of TCI vibration

Hypothesis test of TCI vibration

Upper
3.79847
3.71629

¢

1
L

F-Test
Test Statistic 1.04
| P-Value 0.608
Levene's Test
Test Statistic 0.01
P-Value 0,941

T
3.2 3.3 34

T
35

T T
36 3.7

3.8
959% Bonferroni Confidence Intervals for StDevs
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¢ Hy: 6, = o, 8gn1sidanuresanaebifinasannuulslmusaunainig

NARYDILATEY TCI

989LA7A4 TCI

H,: 6, # 6, 91gMsHuTIBqneNiinasaAuulslsIusaLLAINITHER

N1TATUIIRIFADEING

WANINIINARBIAIUNGNAIBENNGNAT 550 Firtie LAGINNIATUIUND

1 U o 1] H i o _ A 1 o
ANguFnatinalanNganuaniuls fasAnuEANSIALLLT 1 (Alpha Error) Winfiu 0.05

UATANAANRIAULLY 2 (Beta Error) 11117iL 0.05 WRINUFIAUIUNGHAT8EN 550 A4

Tun1meang e anauda

350130889

Power and Sample size

Sample size for comparing two sample standard deviations
Alpha = 0.05

Beta = 0.05

Critical ratio = 2.11837

Sample size = 25
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niauldeuiiangnisldam 2 u dounguasshaqnenanldenuniuds 14 4y
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5. 111BYaTaUINAINITHARTBINIABINGUNMINTUATIEN

NANIINANDINISAD A

Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower StDev Upper
LA 550 2.11346 2.25670 2.41996
B 550 0.99772 1.06534 1.14241

F-Test (Normal Distribution)

Test statistic = 4.49, p-value = 0.000
Levene's Test (Any Continuous Distribution)
Test statistic = 4.25, p-value = 0.040

Test for Equal Variances for Cycletime

Test for Equal Variances for Cycletime

F-Test
Test Statishic G949
il N P-Yalue 0.090
e Levene's Test
g Test Statistic 425
P-Yalue 0040
8{ e

T T

T T v T T
1.0 1.2 1.4 1.6 1.3 20 2.2 24
95%b Bonferroni Confidence Intervals for StDevs

A -ﬂ—*}n&m0$c~ + LK X ) »
1
5

]
10 is 20 25 30
Cycletime
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Power and Sample size

Sample size for comparing two sample standard deviations

Alpha = 0.05

Beta = 0.05
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Critical ratio = 2.08832
- Sample size = 26
38N1INARNY
- e R S T W N,
1. AvusszaznisiAfeunraswrunason  Mindeunllwdud e
Aumesing q assngunissanlaenguusnifludinssetjilaqiiufe 46.50 lusimns was
T -
nauNasuRNawTly 46.60 uRIAT
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nUInIaIAIFIatNdA LS
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NANITNARDINNAD B

Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower StDev Upper
A 550 1.97968 2.11385 2.26677
B 550 0.94792 1.01217 1.08539

F-Test (Normal Distribution)

Test statistic = 4.36, p-value = 0.000
Levene's Test (Any Continuous Distribution)
Test statistic = 5.41, p-value = 0.020

Hypothesis test of TCI robot 1 setting
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Hypothesis test of TCI robot 1 setting

F-Test
Test Statistic 4.36

& F—————————i P-alue 0.000
2 Levene’s Tet
E Test Statistic 5.41
P-Value 0.020
e e —
T T L T T T T T
10 4 4 i6 1.3 2.0 &l 2.4

95% Bonferroni Confidence Intervals for StDevs

Group

10 15 20 25 30
Cycletime
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Power and Sample size
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Sample size for comparing two sample standard deviations

Alpha = 0.05
Beta = 0.05
Critical ratio = 2.0595

Sample size = 83

35NINARDY
1. dnenfuindlulusransuannssosuilsiaefluiagin uardnngu
y o 1= o v R
prnfmiaiuiagmininnisasaassunnalilinuuinsgruuaztiatasiiana
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v
6. WHBYATAUIAINITHNARVBITNABINGUNININTUATIEH

NANISNAADIN A B

Test for Equal Variances: Cycletime versus Group

95% Bonferroni confidence intervals for standard deviations

Group N Lower StDev Upper
A 550  1.17582 1.25551 1.34634
B 550 0.78853 0.84197 0.90288

F-Test (Normal Distribution)

Test statistic = 2.22, p-value = 0.000
Levene's Test (Any Continuous Distribution)
Test statistic = 11.75, p-value = 0.001

Hypothesis test of TCI basket before and after improvement
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Hypothesis test of TCI basket before and after improvement
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Test for Equal Variances for 1 vs 7

F-Tast
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