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Within Appraisers

Assessment Agreement

Bppraiser # Inspected # Matched Percent 95 % CI
1 20 19 95.00 (75.13, 99.87)
2 20 18 90.00 (68.30, 98.77)

# Matched: Appraiser agrees with him/herself across trials.

Fleiss' Kappa Statistics

Appraiser Response Kappa SE Kappa Z Pi{vs > 0}
1 Fail 0.89974%9 0.223607 4.02380 0.0000
Pass 0.899749 0.223607 4.02380 0.0000
2 Fail 0.797880 0.223607 3.56867 0.0002
Pass 0.797980 0.223607 3.56867 0.0002
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Between Appraisers

Assessment Agreement

# Inspected 4# Matched Percent 95 & CI
20 17 85.00 (62.1i1, 96.79)

# Matched: All appraisers' assessments agree with each other.

Fleiss' Kappa Statistics

Response Kappa SE Kappa Z PF(vs > 0)
Fail 0.849151 0.0912871 9.3019%% 0.0000
Pass 0.849151 0.0912871 9.30199 0.0000
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44.1.1 miasdeyn
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Distribution: Lognormal
Expression: 0.5 + LOGN(2.91, 3.03)
Sguare Error: 0.020012

31 4.22 maminegeuMsnszneivesdeyatounnioweuntemenuioay 21

{

Distribution: Poisson
Expression: POIS(2.85)
Square Error: 0.040990
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Distribution: Lognormal N
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One-way ANOVA: log Y versus Tension

Source DF S8 M3 F P
Tension 3 0.7950 0.2650 6.66 0.004
Error 15 0.5%65 0.0398

Total 18 1.3915

5 = 0.1994 R-Sq = 57.13% R-Sq{adj) = 48.56%

Individual 95% CIs For Mean Based on
Pooled Sthev

Level N Mean StDev ~—t=————m—e——e e ——— S — K R

45 4 0.1505 0.1738 (~===——- L —— }

55 5 0.4511 0.3143 P * e }

65 5 0.3965 0.1378% (-————— e )

15 5 0.7405 0.0931 (R S, )
e R Fomm e e
0.00 0.25 0.50 0.75

71 4.28 wamsimszvmussAsvsunTeINEHINUAY 21

(2) WaNINAGEINNTDINDHIRY 26

-, o [ = d'. 4 ' ar &
HamsIAsIEA Uzl 4.29 WUIAIUSIRIUB UNTOINOMU LAY 26 FAU1Ia 4 STAY &9

T 3 = a L d' 1 H =y g 1 o
1&ua 200, 210, 220 AL 230 kmPm” 3y e lddundovesdeunnsosnBaduunnedaiu

L3 |l . L r 1 ]

peiiiydAyRszAUANUEFeIU 95% UA1 p-value 11101 0.000 LAZINBYIINAURAVYBS
FounwsealutdazssAuwuN NusIATEA 200 kmfm” ziinundovsadaunnsouiatios

fige 5990907178 210 220 1A 230 kmfim’ Sud 1Al

One-way ANOVA: Transform versus Tension

Source DE S8 MS F P
Tension 3 3.5274 1.1758 12.12 0.000
Error 16 1.5521 0.0970

Total 19 5.07395

S = 0.3115 R-Sg = 69.44% R-Sq(adj) = 63.71%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ~——te———————- fmm e e g o
200 5 1.1389 0.3%07 (--——- *m e ) ;
210 5 1.6903 0.1604 {————- *o }
220 5 1.8578 0.1530 (~mm—- * )
230 5 2.3129 0.4152 R —— *omamen )
————— e tom—————— fm———————— +————
1.00 1.50 2.00 2.50

71 429 Hams M YNNI BINDINYIAY 26
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(3) WAMTNARDINIASDINDRUOLAY 32
a - (K] =< A 24 1 P
HaMTAATIEN IUFY 4.30 WuNA s IRIvB RS DINO IR 32 T 4 TERY T
3 1 : r Fa 2 EJ
TAun 180, 220, 260 uaz 300 kmiim’ Hu HHa IdA LR ATYOITOUENIDINAATUIINMTE
uanasiuedniifsdigiiszduanudoiu 95% a1 pvalue 111D 0.001 waziilogan
AnasuevounnI o luuARL ITAUNLIT AUTIAITLAY 220 kmfm® v25iaunSav09

founnseuiaiosiiga sosaauniie 260 180 tay 300 kmfim’ Aud Ay

One-way ANOVA: T2 versus Tension

Socurce DF 88 MS F P
Tension 3 1.04%0 10,3497 10.70 0.00%
Error 13 0.424% 0.0327

Total 16 1.473%

S = 0.1808 R-5g = 71.17% R-8g{adj) = 64.52%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ———m=—=- e e ———— S -
180 4 0.3451 0.2611 T P )
220 3 0.0000 0.0000 {(-————- e )
260 5 0.05954 0.2134 (=== L }
300 S5 0.6352 0.0978 (———mm RmiT }
E ———te— o ———— e 4 —4-
0.00 0.30 0.60 0.920

71 4.30 Hams A 1EHMUs B URT D NENIEIAY 32
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Tukey 95% Simultaneous Confidence Intervals
Al) Pairwise Comparisons among Levels of Tension

Individual confidence level = 98.87%

Tension = 45 subtracted from:

Tension Lower Center Upper -————t-———————m Em—mmmes— o Frrm—— i

55 - —-0.0854 0.3005 0.6865 (—————m Moo )

65 -0.1400 0.2459 0.6319 o] Fmrmmmee— )

75 0.2040 0.5900 0.8%75% (——=—— FmlEs )
——r—— o —— F—— e f———
-0.50 0.00 0.50 1.00

Tension = 55 subtracted from:

i
Tension Lower Center  Upper -~—=——te———————- e e Femm— s

65 -0.4185 -0.0546 0.3093 (mm=emm e )

75 -0.0744 . 0.2894 0.6533 (=————m L )
—————— e Fomm e tomm e e
-0.50 0.00 0.50 1.00

Tension = 65 subtracted from:

Tension Lower Center UDPEL ~—omtecs——o——— frmm tomm—————— Fom——
75 -0.013%8 0.3440 ©.7079% (mo—m )
e R e Fom— e e +———
~0.50 0.00 0.50 1.00
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Tukey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons among Levels of Teasion

Individual confidence level = 98.87%

Tension = 200 subtracted from:
Tension Lower Center Upper ————- o —— L e o fe—
210 -0.0127 ©.5514 1.1155 (m————- L )
220 0.1548 0.7190 1.2831 (—=—e— [ )
230 0.6099 1.1740 1.7381 [EEm— T )
—_——— o Fom o ———— +——
-0.80 0.00 0.80 1.60
Tension = 210 subtracted from:
Tension Lower Center Upper -—---—-- Fo e e Fomm—mm—— S
220 -0.3966 0.1676 0.7317 (=== ;S )
230 0.0585 0.6226 1.18B67 (——— e )
————— o Fm——————— e o
-0.80 0.00 0.80 1.60
Tension = 220 subtracted from:
Tension Lower Center Upper -—-———- pom e o ———— O i
230 -0.109% 0.4550 1.0182 R Fvrs s )
———— Fom e Fm—————— e A ——
-0.80 0.00 0.80 1.60
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Tukey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons among Levels of Tension

Individual confidence level = 98.84%

Tension = 180 subtracted from:

Tension Lower Center Upper ——--=oe-— Fommm———— Fomm e Fmmmmmemr— e
220 -0.7502 -0.3451 0.0601 et i )
260 -0.6055 -0.249¢ (0.10863 (————- rERE=s )
300 -0.0657 0.2902 0.6461 (=== Fome )
——————— et UV S
~0.60 0.00 0.60 1.20

Tension = 220 subtracted from:

Tension Lower Center Upper ———=——-— Fomm Fmmm e e R +
260 -0.2920 0.0954 0.4829 (————-- Fmm e ]
300 0.2478 0.6352 1.0227 e P )
—— Fom e o o s
~0.60 0.00 0.60 1.20

Tension = 260 subtracted from:

Tension  Lower Center Upper -——--—==- e e S e
300 0.2043 0.5398 0.8753 (R C—— )
——————— Frm ; ——t——
~0.60 0.00 0.60 1.20
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Wil ldnadsnise ni-n2 luaenudn s wazdioinsnasouauufgiuuns Mann-
. = e & o ' A ' o @ = ot -
Whitney Test 1f5ouisusiaudounnsosuuiuunsuuaznassunlasuisnisviia

TRwanagal 4.34

Mann-Whitney Test and CI: Before, After
N Median

Before 10 2.500

After 10 0.500

Point estimate for ETA1-ETAZ2 is 2.000

95.5 Percent CI for ETA1-ETA2 is {1.000,3.000)

W = 145.0

Test of ETAl = ETA2 vs ETAl not = ETA2 is significant at 0.0028
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31l 4.36 wriudmiuldvaonadn (Bobbin Stand) Maeliulze
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JanelfoufivuramsiFelnsalivu@uuazuuylminendu ldwadanse a.a-ne lu
AAruan A taziemhnisn/foufourannminanos TaemInaTeUANUATIMMUY Mann-
Whitney Test HAYBIIA3DIMEMINUIAY 20 Asuaaslugl 439 uazindoaneminoiay 21 d
uamalugyl 4.40 vzt 1ddunIoanenine@y 20 A1 p-value 11U 0.0002 HazInFoINe
iy 21 18 p-value iy 0.0173 FauSeagal 18 ns 1uvinlduasaadauuylmi
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Mann-Whitney Test and CI: Defect (unmodified), Defect (modified), MC#20

N Median
Defect (unmodified) 10 15.000
Defect (modified) 10 3.000

Point estimate for ETAl1-ETAZ is 11.000

95.5 Percent CI for ETAl-ETAZ is (10.000,13.001)

W = 155.0

Test of ETAl = ETAZ ws ETA]l not = ETAZ is significant at 0.0002

3

L= L .A
51/ 4.39 HAMTANTIZHYDYAYOUANTOI Draw Over YBAATDINBHNINYIAY 20

o

Mann-Whitney Test and CI: Defect (unmodified), Defect (modified), MC#21

N Median
Defect (unmodified) 10 3.500
Defect (modified) 10 1.500

Point estimate for ETAl-ETAZ is 2.000

95.5 Percent CI for ETAl-ETAZ is (-0.000,3.000)

W= 137.0

Test of ETAl = ETAZ2 vs ETAl not = ETAZ is significant at 0.0173
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AUUATIMUUL Two Sample t-Test Tanadag)) 4.43 uazninranisdinsizdanaInud M
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FounnsosaansedeiiiodAgiszaunuEel 95%

Two-Sample T-Test and CI: Defect (unmodified), Defect (modified)

Two-sample T for Defect (unmodified) vs Defect (modified)

N Mean StDev SE Mean
Defect (unmodified) 10 1.290 0.451 0.14
Defect (modified) 10 0.570 0.568 0.18

95% CI for difference: (0..238, L.202)
T-Test of difference = 0 (vs not =): T-Value = 3.14
P-Value = 0.006 DF = 18

Both use Pooled StDev 0.5126
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Levels
Factors
Low (-1) High (+1)
A 9931013 1avediii (L/min) 0.48 0.75
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Term Effect Coef SE Coef T P
Constant 2.8400 0.2316 12.26 0.000
Water flow rate (A) 2.9225 1.4612 0.2316 6.31 0.000*
Pressure level (B) -0.7950 -0.3975 0.2316 =1.12 0.124
Speed of M/C (C)  1.8025 0.9013 0.2316 3.89 0.005*
AB 0.4475 0.2238 0.2316 0.97 0.362
AC 1.5950 (0.7975 0.2316 3.44 0.009*
BC -1.0725 -0.5363 0.2316 ~2:32 0.049*
ABC 0.1200 0.0600 0.2316 0.26 0.802
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winome : Faavisinsesmng () iihilsdandnuazdunsisoduduaesiiiinadedoyananovusdiall

v
@ o o A

HedAnNszduaTdelu 95%

S=0.926249 R-Sq=90.49% R-Sq (adj)=82.17%

1 =S o (-7 é =
ATR-Sq UAZ R-Sq (adj) 1A190.49% UAZ 82.17% AIWAIAY FIA1W15DOTUY
9 o d’
anunue ldaad
Ed
1) R-5q 90.49% taaauuuiians (Model) Hamnsassuoanuiuulsvesdoyana
aounuranavnaulsilede (X) od 90.49%
2) R-Sq (adj) 82.17% iHumnianumuismiiou R-Sq uaraduuwesl ludui
d A ar 3’ o 4 @ aa
WOINIAl A9 99310715 1HAYeIIRA (A), ANUFIVDUATEIAN (C), BUATHIHN
v ]
52138051013 Inavesthfaduanus1veaneed 13 (AC) naz duasnsen

1 ar as = :
'i?v”!’i'ﬂﬁ!.liﬂﬂuﬁﬂiﬂﬂﬂ?‘luﬁ'JﬂENlﬂ?ﬂqg'N (BC)
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o ° f—'.{y 9/
(2) MSAIUVUIIADULBIAY

[ 3
uuusavasuduzilsenoudlonansnunanuazsuasnS e nwesiledenariua

1 Qr _ qf fé -] 1 T s
nMaulszansveinisnaasdluaisne 4.14 Famuannanansznuvssuaaziladeonis

9 -~ A 1 e = A a dy a9 1
Aduaed lasauns y, ABAINEINIAAMINIIVBIHLIUNINATUIINMSIAATDUANS DY Tu

r é = s
AUMTUNUAWAMT Code Unit (+1 uag -1) Feenusadeu ldasaunis (4.3)

~

Y, =2.84+ 1.46X, —0.40X+ ... + 0.12X . (4.3)
Tas X,  fo Aud1sWa (Code Value) v0iladn A

X Ao Audsva (Code Value) voilady A

X Ao AT A (Code Value) Y990 UATASEIOUAY 3 Yoailady ABC

ABC

(3) AMINATIUNNADA
msInsziaulsisuvedoyn (Analysis of Variance ; ANOVA) [Wonagel
anuifsddguazanudriAgveswansznuvesiliisvosniseenuuuFuaneSoa
(Montgomery, 2005) vihidaduvesnauysilsau (F Distribution) 1n1ddadulafordy
anunsdsiuvesdoya Feennsodnsizd 188 m519 4.15

= a 1 o
A1519 4.15 Msaasizranulssvveanansenuuaazilade

Source of Variation DF Sum of Squares  Mean Square F, p-Value

Water flow rate (A) 1 34.1640 34.1640 39.82 0.000%

Pressure level (B) 1 2.5281 2.5281 2.95 0.124

Speed of M/C (C) 1 12.9960 12.9960 15.15 0.005*
AB 1 0.8010 0.8010 0.93 0.362
AC 1 10.1761 10.1761 11.86 0.009*
BC 1 4.6010 4.6010 5.36 0.049%*
ABC 1 0.0576 0.0576 0.07 0.802

Error 8 6.8635 0.8579

Total 15 72.1874

wineme : Auavilimseananeg () Wuilviondnuazduasnsnsuduaeiiinado

o

Yoyananevss it dyissauanuiely 95%

o
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aoana LI 1A 1M1 4.15 NUTHATINAIEITDIVDINANTZNU A C AC 1ag BC fis1nniie
=1 ar ar ar an [l 4'( =S Y 3 PP | 1 9 9)
nsueunuilads uazduasisasawdue Basaasl i wansgnuns 4 Arfnandedu
o d'l = 1 1 I~ ° P w =l
asezanglunuuiiaes Taediowa1sannnal p-value Wudniuldlukuesdoady fe
¥ v
T93uUpIHansZNUNG 4 @2 A1 p-value 1BHATN 0.05 LAAINTHANIANUEIIVOIRUNUTNER

o/

rfosnninadeuansesediisinaszAua ey 95%

@) uf luuusaes
a P 1 @ Ao ]
nnManNeiaNuulsdsiuvenanseny wuhilwentinansenudedeyana
c:i Qs d'l. u‘/ 9/ v
AU NITAVANUFDIU 95% LAl
ar : =
1. 9313 IMaveuifag (A)
< A v
2. ANUSIUBAATIAN (C)
‘an n as oyI s 4
3. BUATNIHITEHINDATING IHavei1RanuA NS 1UeURT 04
i
a4 (AC)
as SN L] Qs Qs d ]
4. BUATNIUITEHINUTIAUAVALANUSIVOUATDIR (BC)
d'l s d'd v Y o o = s d'
densuilehinaneteyananay siimsangduuuiiass laonmsaueidusn
] ' @ o o [~ 1A ar aa ] ar
litinaeenaiiivdAgeennnuuunaasuaugluuy uaiioanndunsnsessr s iy
) o 2 Y 2 o ¢ @ Y, ° = ) & et 2
AUANWSIVEUATBIA TN 3983d09neilade B 1A lunuudiass feudilede B veluiinaf
£ o ; 5 o Yy oo
ZRBY %Qlﬂumuﬂﬁﬂmi Hierarchy Principle (Montgomery, 2009) Ml ldnadannsne 4.16 waz
o Y ) o 1 o H 1 @ o ] ar
afnaumsirassnnuduiusseninilishiinasdrsihivdvydodoyananoy daaums
(4.4) unz (4.5)
Code Factor :
Y; =2.84+ 1.46X,, -3.40 X, + 0.90X -+ 0.80X, . - 0.53X . (4.3)
Actual Factor :

~

Y; =-59.41 - 73.85X, + 14.58 X, + 282.63X -+ 393.83X,, . — 71.50X,,. (4.4)
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A @ o

A1 4.16 MsdszunaransznuuazseauaNu@eNuvesilatelunsnaassiinasonanoy
v v
ANUEIVIRLNUIIRATLINMSIAadaunNI a1 lasAamWIzHA NTTed A

o

Term Effect Coef SE Coef T P
Constant 2.8400 0.2197 12.93 0.000
Water flow rate 2.9225 1.4612 0.2197 6.65 0.000
Pressure level -0.7950 -0.3975 0.2197 -1.81 0.101
Speed of M/C 1.8025 0.9013 0.2197 4.10 0.002
AC 1.5950 0.7975 0.2197 3.63 0.005
BC -1.0725 -0.5363 0.2197 -2.44 0.035

S=0.8788 R-Sq=89.30% R-Sq (adj)=83.95%
1NAMTIRIEHAMaIMIIMsYTunuuiiasanudia R-Sq MU 89.30% uasz
1 s A 1 o dr = s
R-Sq (adj) M1 83.95% Fadodmuuiiansila (Model) musnaTuIsaNufiuullsyod

doyananoy laedrlitudaghiinamaninaunlsuesiliola

o a1
(5) MFUATIZRAIUANALS (Analyze Residuals)
o a a4 4 ° — 4
1"l'lﬂ'l§']Lﬂi'lt?‘iff’)‘l—!ﬂﬂﬁ'l%ﬁ?)ﬂ‘i'ﬂﬁﬂ‘]JﬂTllJtﬁENW'E!‘U'ENLL“]J’]J‘!]'Iﬁ?N‘VIﬁ%”N%NLI.ﬁ%
a H -4 o o = @
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Residual Plots for Length of Defect
Normal Probability Plot Versus Fits
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g1l 4.4 wermsmsinsziduandevesdeyaiiofazasnaounnuiisawovos
LUV$12949 (Residual Analysis for Model Adequacy) N3RS 1IZHAIUANAIIUDITDYAHAADY
ludauveansanuiivzduuuulnfvesdIuanfig (Normal Probability Plot of the
Residuals) Wumah ldnnmsudeansiiduuuuilaid dauandrwvesdoyaiiuun Wil
iWuessuazludinvesnsaa launsuvesduanaie (Histogram of the Residuals) Wu311)
MsnszaeAveIdIuandeeg lunngevesnsvaa launsy Jeagl 18 hnisnszaiedlves

T s/ s/ = 3/ o =
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a g 1 1 v T [
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U
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a a1 ' T ' ar
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A1UNISNATDY (Plot of Residuals Versus the Observation Order of the Data) maa%’anvawaﬁau
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voutpyananauawsadl ldNHansulidiuand1avesdoya (Residuals) In15n35291062
a - A ar 2 oy 9l 1 o 4 ¥ & o =
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= L, o Y Y 1 Y
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Main Effects Plot for Length of Defect
Fitted Means

Water flow rate Pressure level
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Speed of M/C
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Interaction Plot for Length of Defect

Fitted Means
6 7 0.20 0.23
i i 1 6 .
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