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4.9.4 Phase 4 : Process Control Planning Matrix
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MINATRUANIAFIH (Hypothesis Test)

NMINAad Ve mgﬁg 1Y F-Test (normal distribution)

v '
Y A Y A @ a

a a a E% o J k4
NANTINNIIVINITN 1: ﬂ?i?‘Viﬂ37ﬂ§!ﬂ@\79’7u!ﬂﬂﬂﬂﬂﬁﬁﬁﬂﬂlm!!ﬁgﬂ?il!ﬂ 'Z"Uﬂiy?ﬂ

Test for Equal Variances: Before Q1, After Q1
95% Bonferroni confidence intervals for standard deviations
}] Lower StDevw Upper

Before Q1 171 1.65388 1.18237 4.34499
After 01 171 B.93868 1.04416° 1218777

F-Test {normaledistribution)
Test statistic =+1.28, p-value = B.185

Levene's Test {any continuous distribution)
Test statistici= 2.41, p-value = B.122

Tesiffor Equal Variances for Before Q1, After Q1

= = F-Test
Test Statiskic 1.28
Eefore Gl I | P-Walue 0,106
Lewvene's Test
Test Statistic 241
P-Walue 0.122
After Q1 [
T T T - T T
03 1.0 a0 illa 13 1.4
95% Bonfervoni Confidence Intervals For StDevs
P == a
s i Ad

- 2 E 4 5 B 7 8 EE

a a d' AN A Y Y A
NINTINNITVUINITN2: ﬂ??ilﬂi&‘iﬁﬂi@ii!h!ﬂ?'i?‘ﬁlliﬂ"li

Test for Equal Variances. Before Q2, After ()2
95% ‘Bonferroni confidence intervals for standard deviations
H Lower Sthev Upper

Before 02 171 0.989924 1.82887 1.16127
After Q2 171 0O.848568 8.95283 1.08297

F-Test {normal distribution)
Test statistic = 1.15%, p-value = 8.364

Levene's Test (any continuous distribution)
Test statistic = @.37, p-value = 8.541
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Test for Equal VYariances for Before Q2, After Q2

F-Test
Test Statiskic 118
EBefore G2 ; 1 P-Walue 0,264
Lewene's Test
Test Statiskic 037
P-walue 0.541

ARer G2 { b

0.85 0.90 0.95 1.00 1.08 1.10 115 120
95% Bonferroni Confidence Intervals For StDevs

After G2

Test for

95% Bonf rd deviations

After

F-Test {
Test statis

Levene's Test
Test statisti

o 3, After Q3

F-Test

‘ | Test Statiskic 164

BeWalue 0.001
x 4N Ls 's Test
\-. ‘ evene's Tes!

est Statistic 2,55
Aher G2 ll |'|'
: — )

P-4alue 0.111

LE:} 0.3 10 11 1.2
95% Bonferroni Confidence Intervals For S$tDevs

f
AN




fonssumsuSmsii 4: Swauyaangi MuTms

Test for Equal Variances: Before (4, After Q4
95% Bonferroni confidence intervals for standard deviations
H Lower Sthew Upper

Before Q4 171 1.82541 1.15843 1.38866
After 04 171 O.94883 1.86452 1.21893

F-Test (normal distribution)
Test statistic = 1.17, p-value = B8.312

F-Test

- Test Statistic 147
Eefore G4 P-Yalue 0312
J Levene's Test

Test Statistic 123
P-Yalue 0.268

After 04

AR
i IJF‘\\\\ 3

Eefore G
After Q4
GG ) “

PonIIUMIVIMSIN 5: AW

-
Test for Egua
95% BunF oni confidence intervals for stalmd deviations

Lower StD Upper

ﬂ"ﬁﬂ’)“ﬁqﬁ%ﬁ WHINT

F Test (normal distribution)

QRTANINEMTANeaY

Levene's Test (any continuous distribution)
Test statistic = 5.54, p-value = 8.819
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Test for Equal Variances for Before Q5, After Q5

Before G5 —

F-Test
Tzt Statickic 2.05
P-Walue 0.000

AferQE{ P——e————

Lewene's Test

Tesk Statiskic 5.54
P-talue 0.019

10 12 14 1e
959 Bonferroni Confidence Intervals For StDevs

After G5

Test for

95% Bonfer

Before 06
After

F-Test {
Test statisti

Levene's Test
Test statisti

dard deviations

= I

1.2 1.2 14 1.
95% Bonferroni Confidence Intervals For S$tDevs

o Q6, After Q6
{ wik
Y X

F-Test
Tegk Statishic 118
alue 0,377
Lewene's Test

est Statistic 0.25%
P-Yalue 0.615

E‘i
18
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NanIsUMSUIMIN 7: AnwazaIn lumsaanenuanIuaTINaNINIMeNYY 1IN woe 14

Test for Equal Variances: Before Q7, After Q7
95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

Before Q7 171 1.89895 1.22397 1.39231
After 07 171 1.18653 1.24144 1.31218

F-Test (normal distribution)
Test statistic = B.97, p-value = B.854

Levene's Test (any continuous distribution)
Test statistic = 8.19, p-value = B.662

Test for Equal Variances for Bclore Q7, After Q7
F-Test
Test Statistic 097
Before QF ; | P-Yalue 0,854
Levene's Test
Test Statistic 019
P-Yalue 0662
After QF t
" |
110 s 120 125 130 130 1.40 145
9500 Bonferroni Confidence Intervals For StDevs
d 3
ARer QF * * .
3 4 s & “d *7 ) a
Pata s I
J o F

fonssumsuimsi 8: o1l Yﬁz?eqwanssnyﬁmmﬁ’aw

Test for Equal Variances: Before Q8, After Q8
95% Bonferroni confidence intervals for standard deviations
N Lower StDeu Upper

Before 08 § 171 A 01245 A 43590 5129212
After 08 171 B.97168 [1.998686 1.23908

F-Test {(normal distribution)
Test _statistic = 1.89, p-value = 8.592

Levene's Test (any continuous distribution)
Test statistic = 5.45, p-value = B8.828@
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Test for Equal Variances for Before Q8, After Q8

F-Test
Tzt Statickic 1.09
EBefore Q@ ; 1 P-Walue 0.5z
Lewene's Test
Tesk Statiskic 5.5
P-talue 0,020

ARer GE{ b

100 1.08 1.10 118 120 128 1.20
959 Bonferroni Confidence Intervals For StDevs

Before Q8

Test for

95% Bonfer Fi ite andard deviations

After

Test statistic

a Q9, After Q9

F-Test

“ | Test Statistic 088

alue 0,401
| v ' Levene's Test
\ F \

i est Statisic 012

== P-Yzlue 0,728
Bfter Q9 ll

1.00 1.05 1.10 1,15 1.20 125 1.30
95% Bonferroni Confidence Intervals For StDevs
F’
Bug

-
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Test for Equal Variances: Before Q10, After Q10
95% Bonferroni confidence intervals for standard deviations
N Lower Sthev Upper

Before 018 171 O.86881 0.97474 1.10888
After 018 171 1.88774% 1.13862 1.28612

F-Test (normal distribution)
Test statistic = 8.74%, p-value = B8.854

Levene's Test (any

pibution)
Test statistic = Q7

210, After Q10

F-Test

Tesk Statiskic 074
P-talue 0,054

Before Q10

Levene's Test

Tast Statistic 0.46
P-Yalue 0.437

After G110

a a a o o .
NINTINMIVINIIN 1_1: 137

Y. o

Test for Equa

P
95% Bon roni confidence intervals for stanjzld deviations
Lower StDevs Upper

ﬁuﬂ% ERE RN NS

- est {normal distrib un)

ammﬁimwﬁ NUNY

vene's Test (any continuous distributio
Test statistic = 0.46, p-value = 0._497
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Test for Equal Yariances for Before Q11, After Q11

F-Test

Tzt Statickic 074
EBefore Gl ; 1 P-Walue 0.054

Lewene's Test

Tesk Statiskic 0,46
P-talue 0,437

Bfar Q1L '

0.9 10 11 12 12
95% Bonferroni Confidence Intervals for StDevs

Before Q11 *

Afer Q114 *

Test for

95% Bonfer

Before 01
After

F-Test
Test statisti

Levene's Test
Test statisti

d deviations

012, After Q12

,‘ Jr-

After G124 r||
— . )
0.3 10 11
95% Bonferroni Confidence Intervals for StDevs

s

F-Test
b Statistic 07e

BeWalue 0.100
x 4N Ls 's Test
\-. ‘ evene's Tes!

est Statistic 0.00
P-Yalue 0.944
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fonssumsuimsh 13: msvsmssumesiiassninsesumsusms
Test for Equal Variances: Before Q13, After Q13
95% Bonferroni confidence intervals for standard deviations
H Lower Sthev Upper

Before 013 171 8.947580 1.86383 1.20923
After 013 171 1.28689 1.35484 1.54827

F-Test {normal distribution}
Test statistic = B.62, p-value = 8.882

Levene's Test {any continuous distribution)
Test statistic = 14.18, p-value = B.888

Test for Equal Yariances for Before Q13, After Q13

F-Test
Tast Statistic 0.2
EBefore Q12 e | P-Yalue 0.0z
Lewene's Test
Test Statistic 14,18
P-talue 0,000

Bfar Q13 [

0.4 10 1.4 12 ) 1.4 15 16
95% Eenferroni Confidence Intarvals for StDevs

st 41

BONTIUMUIMTA 14: Y50 17071197 T190AIA5 098072 1 71950 FUMTUS AT
Test for Equal Variances: Before (314, After Q14
95% Bonferroni confidence intervals for standard deviations
H Louer Stbheu Upper

Before 014 171 B.746815 0.837872 0.953109
After Q14 171 B.753598 O.845474  B.961757

F-Test (normal.distribution)
Jestystatistie.= 8.98, p-value.= B.986

Levene's Test {any continuous distribution)
Test statistic = 8.82, p-value = B.878

Test for Equal Variances for Before Q14 After Q1

F-Test
Test Statisic 092
Eefore Q14 t 1 P-Yalue 0,906
Levene's Test

Test Statistic 0.0z
P-Yalue 0.878

Bfer Q14 I

075 ogn 085 090 0.95
95% Bonferroni Confidence Intervals for StDevs

Bafore G4 { * * I
After Q14 *

192
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ﬂi]ﬂiﬁllﬂ]iﬂifnﬁﬁ 15: 1]5ﬂ75WENWﬂ?/i?@7/78J51]5@05&’”37\7585Uﬂ75ﬂ75ﬂ5ﬂ75

Test for Equal Variances: Before (315, After Q158
95% Bonferroni confidence intervals for standard deviations
H Lower S5thevw Upper

Before Q15 171 1.14828 1.27922 1_45515
After Q15 171 1.30182 1.460855 1.66142

F-Test (normal distribution)
Test statistic = B.77, p-value = 8.885

Levene's Test (any continuous diskribution)
Test statistic = 2.55%, p-value = B.111

Test for Equal Yariances forBefore 15, After Q15

F-Test

Test Statistic 077
Eefore 15 ; { P-Yalue 0.085

Levene's Test

Test Statistic 2,55
P-Yalue 0111

After 015 t

L L2 1.2 14 15 1E 17
950y Bonfervoni Confidence Intervals For StDevs
M

Cataty

o

A A ~ v o) =8 Y o A Y9 ¥ A
NANIINNITUINITIN 16: NI N Zl/ﬂlﬂ51/1]1!7’)ﬂﬂ75!6l1757_/7_/5ﬂ75"ll@\7€!?fb’ﬂjfﬂj

Test for Equal Variances: Before Q16, After Q16
95% Bonferroni confidence intervals for standard deviations
H Lower S5theu Upper

Before 016 171, B.982923 . 1.10277, 125444
After Q16. 171 B.878755 B.98598 1.12158

F-Test (normal distribution)
Test statistic =_1.25, p-value = 8.145

Levene's Test (any continuous distribution)
Test statistic = 2.93, p-value = 0.888
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Test for Equal Yariances for Before Q16, After Q16

F-Test
Tzt Statickic 128

EBefore 6 1 P-Walue 0,145
Lewene's Test

Tesk Statiskic 293
P-talue 0,088

After 6
L) 10 11 12 12
95% Bonferroni Confidence Intervals for StDevs
Before Q16 * *
After Q16 *

msmae‘uamgﬁgm Hypothesis Test {119 2 sample t test

a A a v DL o< MION N v
NANTINNITUINITN 1: ﬂ"li?‘Viﬂf)ﬂl;!ﬂ@ﬂﬁutﬂﬁﬂﬂﬂﬂﬁﬁﬂmm!mé‘fﬂ7ﬂ!ﬂ ll‘?lﬂiy?/m

Two-Sample T-Test and/ Cl

Sample H Hean Sthew SE; HWean
1 171 5.990880 d.6800 0. a6
2 171 6.3188 4.6280 oae69

Difference = mu {1) - mu {2}

Estimate for difference: -B.328008

95% CI For difference: (-0.338113, -8.381887)

T-Test of difference=—@-{vs-not =)y T=Ualue ==34.75 P-Ualue = B.868 DF =
340

Both use Pooled :tDeu = B.8851

a A ~ A Ay Y A
NINISUMSUIMSN2: I waTedaias i lumshivsnis

Two-Sample T-Test and ClI

Sample H Mean © 5tDeyw’ SE-Mean
1 171 7.85 1.82 a.878
2 171 7.118 B8.952 B8.873

Difference = mu (1) - mu (2)

Estimate for difference: -8.860000

95% CI for difference: (-8.269869, B.149869)

T-Test of difference = B8 (vs not =): T-Ualue = -8.56 P-Ualue = B.574% DF = 348
Both use Pooled StDev = B_.9866
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a a Y 11 Yo a 2 o
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Two-Sample T-Test and CI

Sample H Mean 3StDev SE HMean
1 171 6.75 1.85 g.880
2 171 6.818 B.822 B.863

Difference = mu (1) - mu (2}

Estimate for difference: -0.060000

95% CI for difference: (-8.260622, 8.140622)

T-Test of difference = 8 {(us not =}: T-Ualue = -8.59 P-Value = B8.557 DF = 321

fonssumsuimsii 4: Srauyaningi usns

Two-Sample T-Test and Ci

Sample H HMean 3tDew SE Hean
1 171 5.86 1.15 g.@88
2 171 6.14 1.Hd 6881

Difference = mu (1) - mu (2}

Estimate for difference: -0.280080

95% CI for difference: (- 0.515253. -B.B44747)

T-Test of difference = @ (us not =}): T-Ualue = -2.34 P-Ualue = 8.020 DF = 348
Both use Pooled StDewv = 1_1659

a a $ '~ a
NANTIUMIUSMIN 5021520653 Tunms liiusnas

Two-Sample T-Test arid CI

Sample N Hean 5tDev SE Hean
1 171 5.68 1.88 0.883
2 171 6.048 | B.964 8. 874

Difference = mu (1) - mu {2)

Estimate for, difference: -8.3260000

95% CL.for difference: (-0.577764, -B.142236)

T-Test of difference = B {vs not =):"T-Value =0-3.25 P-Value = B.6881 DF = 335
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DANTIUMTUIMIN 6: TIMINMVIZAUUASMITAIMUAAITT TN UD

Two-Sample T-Test and ClI

Sample H HMean StDew
1 171 6.92 1.32
2 171 7.@82 1.23
Difference = mu (1) - mu

Estimate for difference:
95% CI for difference:
T-Test of difference = @
Both use Pooled StDev =

(-8.371390,

SE Mean
g.18
0.894

(2)
-0.10800080
a.17139a)

(us not =): T-Ualue = -8.72 P-Ualue = B.469 DF = 348

1.2758

DINTTUMSUIMIN 7: ANNEEAINIENTARA DAL ILATIDANINTNOAYY T Yoe 14

Two-Sample T-Test and Cl

Sample H Hean Skbev JSE Hean

1 171 7.14 1.22 B8.823

2 171 7.1 1424 @.a895

Difference = mu {1) - mu (2)

Estimate for difference:/ -d.8780688

95% CI for difference: (-0.331658, A.191658)

T-Test of difference = 8 (Us not'=j: T-Ualue = -A.53 P-Value = 8.599 DF = 348
Both use Pooled 3tDev = 1.2386

a a d' 1A A Y
ﬂ%ﬂiiNﬂ]ﬁUiﬂ1Tﬂ8:ﬂ??ﬂﬁﬂ?ﬂkﬂi@@ﬂﬁﬂiﬁﬂﬂﬁVU?ﬂﬁ@ﬂ

Two-Sample T-Test and ClI

Sample H HMean 3tDew ..5E HMean

1 171 6398 1l A 887

2 171 6.57 1.89 8.883

Difference = mu (1) - mu {2}

Estimate foF difference? | —8.270000

95% CI for difference: (-0/507245, -8.032755)

T-Test of difference = 8 {us not =): T-Value = -2.24 P-Ualue = 8.826 DF = 248

Both use Pooled StDev =

1.1153
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Two-Sample T-Test and CI

Sample N Hean 3tDeuv SE HMean
1 171 5.71 1.88 8.0883
2 171 6.89 1.15 a.0888

Difference = mu {1) - mu {2}

Estimate for difference: -0.380000

95% CI for difference: (-0.617302, -0.142697)

T-Test of difference = 8 {vs not =): T-Walue = -3.15 P-Ualue = B.8082 DF = 348

Both use Pooled 3tDev = 1.1155

v Y
DONTIUMIVIMIN 10: A1INASOIAVDIT N1

Two-Sample T-Test and CI

Sample H Mean StDeuws SE HMean
1 171 5.518 0.975 a.9875
2 171 5.79 1.13 H.886

DifFference = mu (1) -/mu {2)

Estimate for difference: -0.286048

95% CI for difference: (-0.5684%9%, -6.8555063)

T-Test of difference = 8 (Us nok =): T-Ualue = -2_.45 P-Value = 8.815 DF = 3u@
Both use Pooled 5tDev = 1_8553

v 9 y Y t4
PoNsIUMSUIMSN 1LnIsmian A5 eduas NN

Two-Sample T-Test and CI

Sample H Mean StDey- SE Hean
1 171 62280 | 0.975 @. 975
2 171 6.29 1.13 a. 886

Difference = mu (1) - mu {2}

Estimate ¥or difference: ~9.810008

95% CI for differences (-0:234497 . 8.2148497)

T-Test of difference = 8 {vs not =): T-Value = -8.89 P-Ualue = 8.938 DF = 348

Both use Pooled 5tDev = 1.8553
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Y

a a d' o g YY
NANTINNITUINITN 12: mmﬁ:m%mum?

YanNID

Two-Sample T-Test and CI

Sample H Mean 3StDew 3SE Hean
1 171 6.688 B_889 a.0868
2 171 6.92 1.1 B.877

Difference = mu {1} - mu (2)

Estimate for difference: -8.320008

95% CI for difference: (-8.52239d, -8.117618)

T-Test of difference = @ {(vs not =): T-Value = -3.11 P-Ualue = 8.602 DF = 348
Both use Pooled 3tDev = A.9514

a a H a a I~ & % A
ﬂﬂﬂ’i‘illﬂ]i‘]ﬁfﬂ‘iﬁ 13: ﬂ?illiﬂﬁ@‘l!!ﬁ@ﬁuﬁié’ﬁﬁwiﬂﬂlﬂﬁﬂiﬂ?i

Two-Sample T-Test and Cl!

Sample H Hean S5StDev J5E Hean
1 171 5.88 1.04 B JBgA
2 171 6.43 1435 a.1o

Difference = mu (1) - mu {2)

Estimate fFor difference: -G.630068

9c% CI for difference: (-0.888188, -0.3718208)

T-Test of difference = 8 {(¥s nok =): T-Yalue = -4.88 P-Value = 8.68808 DF = 348
Both use Pooled 5tDev = 12137

DONITUMIUIMIN 1420571591115 T NUALIAS DNANTEHIN IO UNITUTAIT

Two-Sample T-Test and CI

Sample H Mean StDew. S5E HMean
1 171 46.350) B.838 A. BG4
2 171 6.388. P.845 a. 865

Difference = mu (1) — mu (2)

Estimate ¥or diffFerence: | 92050848

95% CI for difference: | {(-0.129910, '9.229618)

T-Test of difference = 8 (vs not =): T-Value = B.55 P-Ualue = B8.583 DF = 339
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Two-Sample T-Test and CI

Sample H Hean StDev SE Hean
1 171 5.84 1.28 a.0898
2 171 6.83 1.46 a.11

Difference = mu (1) - mu (2)

Estimate for difference: -0.990000

95% CI for difference: (-1.2820877, -0.697921)
T-Test of difference = 8 (vs not ={ Ualue =

Sample H Mean
1 171 6.39
2 171 7.138 8.9

Difference = mu {1) -
Estimate for differen
95% CI for difference:
T-Test of difference

-6.67¥ P-Ualue

P-Ualue

AUEINENTNYINS
AN TUNM NN Y

g.888 DF

g.a88 DF
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