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C : capability g:gauge Kk : katayori t11la1msieayy

Average of
measurement value

s,
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Capability of Measurement Cg, Cgk

PART Name. : BOBBIN WITH PIN Instument Name: "llns Calibration Uncertainty 0.0002 i
Serial Number: R TR 202°C
Resulotion: 0.001 Room Humidity 50%
6.00200 mm
n Xi n xi n xi n Xi n xi
1 6.0010 11 6.0010 21 6.0020 31 6.0000 41 6.0000
2 6.0020 12 6.0000 22 6.0000 32 6.0010 42 6.0010
3 6.0010 13 6.0010 23 5.9990 33 6.0010 43 6.0020
4 6.0010 14 6.0020 24 6.0020 34 6.0020 44 6.0010
5 6.0020 15 6.0020 25 6.0020 35 6.0010 45 6.0020
6 6.0010 16 6.0020 26 6.0010 36 6.0010 46 6.0020
7 6.0010 17 6.0020 27 6.0010 37 6.0000 47 6.0010
8 6.0000 18 6.0020 28 6.0000 38 6.0000 48 6.0020
9 5.9990 19 6.0020 29 5.9990 39 5.9990 49 6.0010
10 6.0010 20 6.0000 30 5.9990 40 5.9990 50 6.0010
Drawing Values | Collected Values Statistics
Xm+0.1*T = 6.00800 Xmax g = 6.0020 Xbar g +3 * sg = 6.00388
Xm = 6.00200 | Bias | = 0.001100 Xbar g = 6.00090
Xm-01*T = 5.99600 Xmin g = 5.9990 Xbar g -3 *sg = 5.99792
02*T = 0.01200 Rg = 0.0030 6sg = 0.00597
T = 0.06000 nges = 50 sg = 0.00099488
K default = 20
Test for Bias = 0 Test result: significant (Alpha <0.1%)
t-score - Ll T P-value For t-score 0.000000000363 Minimum reference for capable measurement
Value system
Cg W 201028284 cg> 133 Thin (Cg) = 0.039695907  mm
Cgk = %f—‘ 1.64173099 Cgk> 133 Trmin (Cgk) = 0.050695907  mm
%RE(Resolution) =i 167 %RES 5 Tmin (RE) = 0.02 mm
%Var (Repeatability) & 9.95 1 HO P-Vlue> Alpha 0.5
%Var (Repeatability and Bias) - 12.18 [X] HIP-Value<Alpha 0.05
6010
6.008
6.006

Xm+01*T g 004

6.002

R PANEAN

6.000

Xm-01*T 5998

5.99

Xm
5.994

5.992

5.990

13 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

e _

0.000000000.50000000 1.000000001.50000000 2.000000002.50000000

Dacceptance criteria Cg 2133 WValue

oo _
( &
000000000 0.50000000 1.00000000 1.50000000 2.00000000 000 100 200 300 400 500 600 O(

Dacceptance criteria Cgk 21.33 M Value

5996 5.997 5998 6.000 6001 6.002 6.003 6.004 6.006 6.007 6.008

Dacceptance criteria %REsS% M Value
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6.010
B.008  +erererererereitetitetete et b bbb bR R b AR AR h R h bbb AR e bbb bbb bbbt n s
6.006

Xm+0.1*T 6.004

Xi

B.002 e o s e R D e T
N 4 N v
\ N
6.000 N v N N 7 ~ - 4
~ . ’

Xm-0.1*T 15998

Lo = OO OO OO OO
5.994
5.992

5.990
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

1 dyl A S < 1 A A Y = 1
mmmmﬂafmmJamoummuqnmammﬂmmﬁallu

5.996 5.997 5.998 6.000 6.001 6.002 6.003 6.004 6.006 6.007 6.008

1 dy 1 v % d' = a A L}
UQ%?WﬂW’iﬂ’i%%W@nﬂJﬁNNaﬂﬁﬁﬂlﬂiE]QiJE]ﬂﬂ@ﬁiﬂlliJ
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Reference value 6.0020

NMIATUI Collected Values

35

Collected Values

Mittelwert aus n
Messungen

.

s

6.0020

0.001100

5.9990

0.0030

50

Xg X
Bias

T Systematische

Messabweichung

Bi=|X; = xp |

—_ wahrerWertdes
Normals

1 60010 11 60010 21 6.0020 31 6.0000 41 6.0000 ' .
2 60020 ) 6.0000 2 6.0000 32 60010 ) 6.0010 ﬂ'lll'lﬂﬁ:ﬂ“l]@ﬂ Xl > Xmax g
3 6.0010 13 6.0010 23 5.9990 33 6.0010 43 6.0020
4 60010 )7 60020 24 6.0020 34 60020 4 60010 .
5 6.0020 I5 6.0020 2% 60020 35 6.0010 45 6.0020 / Bias /
6 6.0010 16 6.0020 26 6.0010 36 6.0010 46 6.0020
7 60010 17 60020 27 6.0010 37 6.0000 47 60010 vy .
8 6.0000 18 6.0020 28 6.0000 38 6.0000 48 6,002 femm— ﬂTu@th:fﬂsllﬂQ Xl —) Xmln g
9 5.9990 19 6.0020 29 5.9990 39 5.9990 49 6.0010
10 60010 20 60000 30 59990 40 5.9990 50 60010
Rg
Drawing Values nges
Xm~+01*T 6.00800
Bi=|x, - x,|
Xm 6.00200 g -m
Xm-01*T 5.99600 X, arithmetic mean of the measured values
X reference value of the measurement standard
02*T 0.01200 m
r 006000 1 0.0011 | =1 6.002 - 6.0009]
Statistics .
Rg = Xmax g - Xmin g
Xbar g +3 * sg 6.00388
Xbar g _6.00090 _ 0.003 = 6.002-5.999
Xbarg-3 *sg 5.99792
6 sg 0.00597 o ¥ &
nges = VTUHIUUDUATINVUA
sg 0.00099488 U

=50
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Drawing Values

NSATUIN Statistics

Collected Values

Statistics
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6.00388
6.00090
5.99792
0.00597

0.00099488

Xm+01*T = 6.00800 Xmax g = 6.0020 Xbar g +3 * sg =
Xm - 6.00200 | Bias | = 0.001100 Xbar g =
Xm-01*T = 5.99600 Xmin g = 5.9990 Xbar g -3 * sg =
02*T = 0.01200 Rg = 0.0030 6 sg =
T = 0.06000 nges = 50 sg _
K default = 20
Repeatability
Value A 02 T =kf100-T N
02:7 6-s 6-s
Cg =Gy, 2.01028284 gy 0.2 % 0.06

01T =|% — xp

Cgk W= 1.64173099 &= 9 = 6+ 0.00099488
%RE(Resolution) =" 1.67 \_ Cg = 2.01028284 )
K
%Var (Repeatability) = 9.95
%oVar (Repeatability and Bias) - 12.18 Repeatability and Bias
c 0.1-T—|§—xm| k!200-T—‘;—x0]
gk~ 3-s a 3-s N
oo ] e [ J
_0.1+0.06— 16.0009 — 6.002] @ _
Dacceptance criteria Cg 21.33  MValue O.OOOOOOOO (;i::::cec;zios:f:3isoio\fjjz 200000000 Cgk B 3 * 0.00099488 7@
)

kcgk = 1.64173099 (9
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Instument Name: Calibration Uncertainty

Serial Number: Room Temperature

RecnIoton 0.001 Room Humidity
Drawing Values Collected Values Statistics
Xm+0.1*T = 6.00800 Xmax g = 6.0020 Xbar g +3 * sg = 6.00388
Xm = 6.00200 /Bias / = 0.001100 Xbar g = 6.00090
Xm-01*T = 5.99600 Xmin g = 5.9990 Xbar g -3 *sg = 5.99792
02*T = 0.01200 Rg = 0.0030 6 sg - 0.00597
T = 0.06000 nges = 50 sg = 0.00099488
K default = 20
Value %Resolution nefifudanuazideaveuniosiioin
0,2*T = [ 1 a [
Cgo -2t 2.01028284 iHguRUAT Tolerance YOIWAAS I
Cek :‘”T;# 1.64173099 RE = ANYAz98Av04AT09407A
1 a @ 4
. RF = 71 Tolerance UDINDANUN
%RE(Resolution) =3 L —
o _K — . RE
%oVar (Repeatability) ~ e 9.95 %RE (Resolution) = - —+100
%Var (Repeatability and Bias) -* 12.18 <
0.001
o -] = *100
K X o e s 000
%Var (Repeatability) = — %Var (Repeatability and Bias) = — S v
Cg Cgk = 1 67
20 2 @
~2.0103 T 1.6417 o . p_—
INUNNTIDUTU %RE <5 (Q\]
=9.95 =12.18 W L
¢ o < VDA-5-CapabiIity—of-Measurement-Procesé\Qwﬁ1 56
NUNNITIDNIU %Var > 15% B
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1. A8ANAE (Range method) winnzgmiunismaaaslugeedu] uazldinisdadvinliidiuninsanainulslu daidaasla

fA1019auan Reproducibility ( AV )aanann Repeatability ( EV )vl,cvgf

2 38ARALLATAAE (Average and Rang method) NN TARRRENNN YT luuAaYAatingld Fesnansausn
Reproducibility ( AV ) aanann Repeatability ( EV )"lﬁ

** LLﬁi"LaJﬂﬁuﬁsnu,ﬂﬂm'mLLﬂicTumnmmqéfsuswd']ﬁyumuLmzwﬂ’m']uﬁ’manmnﬂ"]Repeatability 1o

| Flatanie N1sNAgauLLUL Crossed Gage R&R

Repeatability—> - (Fuauazniinay uen lala)

Technician 2

Technician 1

— - Reproducibility

P1 P2 | P3| P4 PS5 | | P6

3. A8ANLAS12YIANLLFUSIU (Analysis of Variance; ANOVA) WMN1E@115UN19MAaedRg 1 Nnsanngn lunsassaasingle
* ZINITARENATNANMNBUTHU AMNFMATINTENINTUNIULASWUNURANAINAT Repeatability ba

| FLANT N1SNARALWLUL Crossed Gage R&R 1Az Nested Gage R&R 3
Repeatability - U

Technician 2 Technician 1 Technician 2 _ Wﬁﬂﬁ1u

/N A\ > - WITNIUIINNOBALI I
: - Reprod@yﬂi

J / u \ 4 W o W ’—\\",
lais p2 P3 P4 P5 | P6 P1 | P2 P3 | P4 ) \ ?&){]

Technician 1
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BIG Q TRAINING CO.,LTD.

a Jd 9 A
ﬂ1§’)£ﬂ§1$1’iﬂﬁﬂi$ﬂ@ﬂﬂ’]ﬂ 2 LUINNAD

a i a o a )
Numerical Analysis N13AAICHIBINAAY Graphical Analysis M3AATZHIBINIW

Gage Repeatability & Reproducibility APPRAISER A APPRAISER C
PART Name. BOBBIN WITH PIN Instument Name: VERNIER Appr A e CHECKED BY. 3 4
PART NO.: Serial Number: - Appr B Ua 2 ~ 2 -
Cheracteristic/Specification Resulotion: 0.001 Appr C : ndl APPROVED BY. 1 _ ~ _ _— N _ - \/
Trials. 3 Times. Sample: 10 Pes. Appr D o — — o P —
Cheracteristic Cla Date Performed: Appraiser: 3 Persons. 1 - — 2 ~
Appraiser/Trial Sample Averange 5 - 4
Instument No.: 1 2 3 4 5 6 7 8 9 10
1 029 -056 134 047 -08 002 059 031 226 -1.36 -
nuy 2 041 068 117 05 092 -011 075 02 199 -1.25 4 APPRAISER B 15 APPRAISER D
3 064 -058 1.27 064 -0.84 -0.21 066 -0.17 201 -1.31
Averange( A) 0447  -0.607 1260 0537  -0.853  -0.100  0.667 -0.227  2.087 -1307 X~ 0.1903 2 — 1
Range 0350 0120 0170 0170 0120 0230 0160  0.140 0270  0.110 R~ 0.1840 -
Instument No.: 1 2 3 4 B 6 7 8 9 10 Averange o —~ N\ P os
1 0.08 -0.47 1.19 0.01 -0.56 -0.2 0.47 -0.63 1.8 -1.68 v N A
Rol 2 025 122 094 103 12 022 055 008 212 -1.62 _
3 007 -0.68 1.34 02 128 006 083 -03¢ 219 -15 2 °
Averange( B) 0133 -0.790 1157 0413  -1013 0027 0617  -0297 2037  -1.600 0.0683
Range 0180 0750 0400 1020 0720 0420 0360 0710 039  0.180 05130 Appraiser A Appraiser B Appraiser C Appraiser D
Instument No.: 1 2 3 4 B 6 7 8 9 10 Averange
1 004 -1.38 088 014 -1.46 -029 0.02 046 177  -1.49 25 25 4 25 12
il 2 011 -1.13  1.09 0.2 -1.07 -0.67 001 056 145 -1.77 |
3 015 -0.96 067 011 -1.45 -0.49 021 049 1.87 216 2 21 | 2 | N
Averange( ©) 0073 -1157 0880 0150  -1.327 -0.483  0.080  -0.503  1.697  -1807 X~ -0.2543 15 15 - 15
Range 0190 0420 0420 009 039 0380 0200 0100 0420 0670 R~ 03280 ! N N 08
Instument No.: 1 2 3 4 5 6 7 8 9 10 Averange 1 19 1 ’
1 | ! ] | 05
N 05 1| 05 o 06
3 o I 01““‘%““‘ § 12345?73910
Averange( D) 123456780910 1234557%910 05 ’ 04
Range 05 i 054 -1 {
Average Sample 0.0014 1 ' 1 l 02
X 0169  -0851 1099 0367  -1.064  -0.186 0454  -0.342 1940  -1571 o, \ 15
A2 and D3 and D4 are constant Value received from staitstical table T |(R R, RFRy)/Appraiser — 0.3417 s 151 I 2 [ ——
Trials. A2 D3 D4 - Xy~ [XmaxXmin = 0.4447 -2 -2 7 25 12345678910
*K1=5.15/d2 ; g>15 = RxD~
K1=5.15/d2 ; g=1 4 Rap- 0.0000 . o
*K1=5.15/d2 ; g=1 = [vcn- [Rrarw [2m 111
LeL = [X- AR 2.50
Measurement Factors Analysis % Tolerance(Tol) 2.00
Repeatatbility = Instrument Variation (EV) Trials K, 1.50 e Xbar
EV = R * K, 2 0.8862 YEV = 100(EV/TV) 1.00
= 3 0.5908 - % 0.50 g
Reproducibility = Appraiser Variation(AV) Appr K, %AV = 100(AV/TV) 0.00 . — &
Av = X VT 2 07071 - % 050 1 2/ 9 10 .
0.22818 3 0531 1= Number of sample -1.00
4 0.4467 r = Number of trials. -1.50 -
Samples | K, -2.00
0.7071 %R&R = 100R&RTY) -2.50
3 0.5231 LR %
4 0.4467 U - o
Part Variation(PV) 5 0.4030 n-‘w au
PV = R, * K, 6 03742 %PV = 100(PV/TV) 1.2000 O
= 1.10460 7 0.3534 = 96.401 % 3
Total Variation(TV) 8 0.3375_|number of distinct categories(ndc) 1.0000 §
™v = ) 9 0.3249 nde = 1.41(PV/R&R) 0.8000 T v
= 10 0.3146 nuy
- . 0.6000
The %R&R and ndc value is: BIG Q TRAINING CO., LTD. Judgement s
0.4000 -
%R&R = 10 % FoirazuumndesiioTatimanaouensuld (Accept.) Pass 0.2000
10% <%R&R<30%  #03 fleYaiiminsnseuiuniehivenudea HvFulgacAceept or improve) v |Improve :
%R&R =30 % dod Aosilavaithia Fudoni SluFugareject.) Reject 0.0000
1 nde 1fludad I oY Mimiverlumsadonnnniis ! 2 3 4 > ° 7 s ° *
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o 1 Aa o o 1 dl v 1 o 1
ANUIANNAE (Rang) LazALRA (Average) 1BNTANALAATNAN
Appraiser/Trial Sample
Averange
Instument No.: 1 2 3 4 5 6 7 8 9 10
1 0.29 -0.56 1.34 0.47 -0.8 0.02 0.59 -0.31 2.26 -1.36
U 2 0.41 -0.68 1.17 0.5 -0.92 -0.11 0.75 -0.2 1.99 -1.25
3 0.64 -0.58 1.27 0.64 -0.84 -0.21 0.66 -0.17 2.01 -1.31 —
Averange( A) 0.447 -0.607 1.260 0.537 -0.853 -0.100 0.667 -0.227 2.087 -1.307 —X,= 0.1903
Range 0.350 0.120 0.170 0.170 0.120 0.230 0.160 0.140 0.270 0.110 R~ 0.1840
(-7 1 1 ‘dl
RMIBEIN NYNN 1
Yx1l+4 x2+ x3 R= ><maximum B ><minimum

Averange = "
= ANGIFALULARZNGN - AFNFRALULARZNAN

= 0.29+0.41+0.64 = 0.64-0.29

: Q

ANLaREl(k,) = 0.447

u’/\\
D)
L)./\; S/
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1 .:II

ANLRQAE

2.50

2.00

1.50

1.00

0.50

0.00

0.50
-1.00
-1.50
2.00
2.50

1.2000

1.0000

0.8000

0.6000

0.4000

0.2000

0.0000
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ANUATUAIANNLANANFIAATDIATRAR (X diff) HuLAMALRALIaINAe (R )

B 9 10 [~ I
031 226 136 AR UCLR
02 199 125
017 201 131 _ Ydiff = Max(X_a' X_b' X_C' X_d) - Min(X_a' X_b' X_C! X_d)
-0.227 1.087 -1.307 X.= 0.1903
0.140 0.270 0.110 = 0.1840
3 9 10 Averange
08 13 -1ss = 0.1903-(-0.2543) = 0.4447
008 212 162
034 219 15
-0.297 2.037 -1.600 = 00653 — - - -
0.710 0.390 0.180 = 0.5130 E — (Ra + Rb + RC + Rn)
8 9 10 Averange Appraiser
046 177 149
056 145  ATT
049 187 216 _ _
e . = 0.1840+0.5130+0.3280 = 0.3417
0.100 0.420 0.670 - 03280
] 9 10 Averange 3
- UCLp = D4R Trials. A2 D3 D4
= A 2 1.880 0.000 3.267
-0.342 1.940 -1.571
e = 2.575 X 0.3417
N LTy — 075 X 0.3 3 | 1.023| 0000 | 2575
N~ [FmarXmin= 04447 Q
CLy= EiDgs= 0.5798 — O 8798 (,—\
LCL= FExDs~- 0.0000 - ]
. &
UCL_ = [X+AFE S _—
Lo - |S-are auyagiu Simstadiulilednsssamanm R yoam azlimua UCLg
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BIG Q TRAINING CO.,LTD.

AUV Reproducibility Ao mmuﬂﬁﬁuﬁzwjnmju between subgroup variation
Y
Tagldgasaiuiuail

Reproducibility = Appraiser Variation(AYV) Appr K,
AV = [ (X,ky) -(EV /nr) 2 0.7071
- 0.22818 3 0.5231
4 0.4467
AV = /(0.4447 % 0.5231)2 — ((0.20186)2/(10 * 3)) n = parts r = trials
AV =0.22818

AUNADTIININ

EV AV PV - 3‘1’5miﬁ’ﬂﬁ"laigﬂu3JWﬁj;mmemmshaﬁ'uiumiazﬂu

%’ v A d' 1 % 1
| | = °L!”I‘I’iume)‘VleﬂG]Nﬂualulm’ﬂ%ﬂu

| - AULHUINMTIANUANA 1IN

tﬂ' A Ad d' 1 (%
R&R - IA304UBNUANNAMIANADUUANAINY

“
TV (@)

(D)

Lo«
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Y
ﬂﬁﬁﬂ’kﬂﬂﬂ!ﬁﬂ\m@lﬂ]@\‘]igﬂﬂﬂﬁ?]ﬂﬁﬂﬂ?ﬂllﬁﬁJTﬁﬂcluﬂTiLLfJﬂLLfJ%ﬂ’N?Jlmﬂ@NGU’E’NGD’HNH

Appraiser/Trial
Instument No.: 1 . . 9 . . . Qsl
1 0.29 NOUKIN ndC ﬁ@ﬂ‘ﬂﬁT’UﬂTﬂ’ﬂll@lNi%ﬂ’JN"])’H\‘H’H(RP)
nue 2 0.41
3 0.64
Averanec(4) 0.447 v 2 ' — Ap1 t A+ Aps + A,
Range 0.350 AUUADINTIVM X = .
Instument No.: 1 Appralser
1 0.08
A 2
N R _ 0.447 + 0.133 + (=0.073)
Averange( B) 0.133 XS — 3
Range 0.180
Instument No.: 1 —
) 1 0.04 X, =0.169
e 2 -0.11
3 -0.15
Averange( C) -0.073 _— = = - L = = = =
Rangge 0.190 Rp = Max(Xsl,st,XSS,Xsn) - Mln(Xsl,st,Xs3,Xsn)
Instument No.: 1
1 = 1.940-(-1.571)
2
3 R,= 3.5111
Averange( D)
Range
Average Sample x-= 0.0014
— 0.169 -0.851 1.099 0.367 -1.064 -0.186 0.454 -0.342 1.940 -1.571 J
X,= R,= 3.5111
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BIG Q TRAINING CO.,LTD.

- N1IUIATANHN LU FEUTINNINNABINITIA ( TV )
Total Variation(TV)

2 2
TV = (R&R +PV)
= 1.14584
TV =/0.304562 + 0.10462
A A
INUIANN
Msdnnziszuumsia finszuumswaniinuthvineden pp mﬂ%sﬁm&ﬁm Tolerance

< < ' Y o
gﬂumsmmﬁ'amaz&zma WU AL 1 ATU 25-30 Gﬁjﬁmﬂ ‘I’T%E] v ¢ o v A ¢ A 0 o &
e Y ﬂ?ﬂ"l!,ﬂﬂ!"l/lﬂ1§EJ’EJlliﬂﬂlﬂﬂgﬂﬂﬁ/ﬁ@@ﬂﬂﬂﬁuﬂ”l PP M0y 1 UU

N1 - it T 2 { a 2 a i’ { 1 o 1
AL 25-30 Gllﬂll”a Till"IEJﬂ'J"IlI’Nﬂ13888511?)\3‘1114QWNﬁLﬂﬂﬁuﬂiﬂi%}WuﬁlﬂWﬂUﬂ1

o p USL—ISL USL—ISL _USL—ISL Tolerance D3ANAWATAAUIUA TV 1z PV Tdail
, 60, 65 6TV
USL — LSL .
then TV = ———M— _ USL-LSL
\
and PV = \/(TV)? - (GRRY’ and PV = (TV)* - (GRR)®

1921 PP @
e 1V

o

9.

; MSA4 i1 121-122 [
MSA4 %11 121-122 (@)
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N19ATUIULAZNITAIUAN 62

o s I s Iy}
Mo guan ULl sAu

% Tolerance(Tol)
%EV = 100(EV/TV)
= 17.617 R4
%AV = 100(AV/TV)

n = Number of sample

r = Number of trials.

%R&R = 100(R&R/TV)
= 26.588 R4
%PV = 100(PV/TV)
= 96.401 %

number of distinct categories(ndc)
ndc = 1.41(PV/R&R)

0.20186
0.22818
0.30465
1.10460
%PV = 100( )

1.14584
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BIG Q TRAINING CO.,LTD.

. £ A o o 2 Y, . ) {\ q v o 2 MY
nsaif 1 Fununhnnagevasoutuilurugs 1A (Split Specimen) e lia w5099 14
9 By 1 . . 2 9 T v < { =« v
Taed091 1991 Properties H38 Condition ¥993uuaz@ed lunlasu 11 daaailuiiemedny

(VN 9 a I~ a
AUAVITAN) ADIAUANTINITD IFITNITVDI GR&R 1N

MIAATINTUNUNATOV ¥ Y NATOULUITIAIVD AT ANITH
1 aatrantay 1 ey oy 10 aIu

o [V} = | c:’ ﬁ' a\ ?)’
2 WAz EININAALDY 2 1130 3 T oYz M

L0
0O

(@]
MSA4 %111 157 Large Sample from a stable process £ Og
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Form GR&R 35MA5 1wvinnunlsysiu Analysis of Variance ; ANOVA

BIG Q TRAINING CO.,LTD.

d Y}
Numerical Analysis N3 3UAIZHITINWAY a2 Graphical

a Jd
ﬂ"lﬁ’)tﬂi?%ﬁﬂﬁﬂi%ﬂ@ﬂﬁ’]ﬂ 2 LLH’J‘V]Nﬁ@ ) A ¢ a
Analys1s ﬂ1i?!ﬂ§1$?‘i!‘]ﬁﬂ'§1w

Gage ility & (y - ANOVA Method values Part
FART N e e e omoan
ekt o P PR » s No. ' 2 3 . s B 7 s 5 0 e
R— i e [ Ipe— e 1081 087 0820 081 0877 032 065 083 0691 1083 0801
T, > o Som 0 [
A [ e e % 013 0218 020 023 0212 079 049 0317 0456 015 027
Apprsier Tria Sl By Af T R
e v ZT nd 0925 091 M4 07 1080 021 L5112 L7 088 1o
e T 3 7 T s 7 s 5w
1 0290 0560 1340 0470 0800 0020 0590 0310 2260 -1.360
e 2 om0 080 1 0SH 09 M0 0780 00 190 120 Kvalues Part
3 om0 00 120 0s0 080 020 060 00 200 1310
L0 o e Lem 2% owe o oew e e | 700 ot No. i 2 3 N s . 7 s 9 0 medank
e e e s e e R o o o] [ < > e e omo omr oms ome om0 os os ome oz asw
w L T T BT
[— o a4 s s 1 s s 8 0760 1504 1152 1702 1495 1195 13 L6 1067 0450 1241
1 oo 04m L 000 00 020 04 080 180 6w Appr
m 2 ndl 0762 0821 1198 0144 0843 1072 0833 0241 1125 1651 0869
020 1zm osk i 20 02w 0s0 om0 2 e
3 oom osw 130 0w i 00 om0 030 210 15w
an G 23w L L e om Lo e e e | 204
o o wise o o ame aoe ave see e [ ooso:
“ L T ) h values kvalues
[—— L2 a4 s e 1 s s 1500 20m
1 000 3 080 0MO D 020 00 040 1T 4% oo . . R
i 2 om0 avo 1m0 om 4w ose ove osm 1 A7 i . 1500 . H
3 00 0%0 06 010 40 k0 0200 040 18D 2160 . i ] ¥
oo 5 . 10m
n amm o anm e 0s0 o e oae s Sew s | 70 . . . N
= e B . oso i .
a O oD oo o e o e e s 1000 i H .
[— o a4 s s 1w s 1500 oom .
1 R T e <88 em& end
2
3 GRR Anova  Where 1 = number of parts, k = number of appraiscrs and r = number of trials.
um Two-Way ANOVA Table - Fixed-Effects Model
= Eo o i Pt
E e Factor A Appraier 2 31673 158363 741 0.00 315
mvirveito R g p— [, Factor B Par 9 883619 981799 49229 000 204
B - Interaction : Appraiser by Part 18 03590 0.01994 0434 097 178
20000 - [Residua Eror : Equipment 0 27589 004598
oot sowo [Tout 8 94.6471 preT—rt ass
- 100 | Interactio Factor A_Factor B 9
om0 P2, F< Feoriica O hiiavina donmanlilussinmsa
o a0 Judgement P N N
P<OF 2 Feoritial HI - Hanivadonomanliiuluszuumsda
dao M y " "8 i Fasilzii Interaction Srnflidoansi Appraser ,Par s i
- R . 1 neracion Winiva i Appraic  Port 3o e i 5
04000 o0 GRR Variance (1 liiian3waiousznie winauisiuam)
. o R Total Varance STD Dev. 6%STD Dev. %of TV % Contrbuton Varince
\,M .‘ Repeatability 0.03997 0.19993 1.200 184 34
oo o 005146 022684 1361 209 44
009143 030237 1814 279 78
Meswemenmbypin 83 D4 33 1 | Mewrememby g
B Operator 1.08645 1.04233 6254 96.0 922
o 117788 108530 6512 100.0 1000
e Number of Distinet Categories : Nde 4.8605
GRR Variance (§iiiBngraiauszning winawdiviuom)
- L Total Varance STD Dev. 6%STD Dev. %of TV % Contrbuton Varince
Repeatability 0.04598 021443 1.287 198 39
Reproduci 0.05212 022830 1370 211 44
R Interaction : Appraiser by Part -0.00868 #NUM! #NUM! #NUM! 0.7
T o i o, o [l
xdbbar 0.1689. 10644 01856 04544 -03422 19400 -15711 Xdb bar noaiss GRR 0.08943 0.29904 1.794 276 76
PR o2um ozesss osa onasss oz ozsus [T Parts 108578 104201 6252 96.1 924
G Repeatebiy s 0268 0ATTI6 O3S 020252 0494 020BS £ ones Total 117520 108407 6.504 100.0 100.0
§ pooled i | ‘Number of Distinct Categories : Ndc 4.9131
© Repodicbily | 02s0% 0243 0169 0TS OIS 02601 03ISTS 0SS 0491 02N T aamo
pooted § | fangwaiom Lifiangnain
GRR a2 03 020 0364 00 0N 0207 020 026 03008 G oaoos . -
oo 2 | AXalTY m Conrbuton e [ —
s 0
'
o wal lll Ve 1 A Ay 15_] lll 1] Y o o v 1 A = > L
F-Testaznizm lanaaiidivayaiu lUmuvanvuaaIng 2 a819ne N N N N =
Repestaiity Reproducily Inerscton:  GRR [ Repeablly  Repoduciiy 6% fars
9 ' w1y A L. . e
o o
1. UBYAUADZNAUAIDYWNADINNITNTEZI18LUUY Normal distribution
h a M WeVarTY  %eComriuion ot
' = A .o vl ' 1 Y "o . . o 0 oo semsinduonu
1% o
2. NNNYNITADINAINITNISINYNION Variation IHUANANNUNIUY (Homo geneity of variance) ST iondts | ool e

e i nmsidiooses b
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Y 2 9 o Y v o J Y 3 4 <3 Y 1 o Y v 2 Y
IWaaruauldninauasaeunaz 1 auaztiunna i alos andrdatiunnly master vazassuauly
(%) 'QSI =Y 4 9}
auna (ﬁ%mmmwﬂ‘wmmamﬁammazmﬂumiﬂiaﬂmaya)

AU 197 10 T1 1A59 wazdaliAaun 2 Nuuuil 3 984

Instument No.: 1 2 3 4 5 6 7 8 9 10
0290 -0.560 1.340 0470  -0.800  0.020 0590  -0.310 2260  -1.360
, nuz 2 0410 -0680 1170 0500 -0.920 -0.110 0750  -0.200  1.990  -1.250
n 1
3N 3 0640 0580 1270 0640 0.840 0210 0660 0170 2010  1.310
1 0.29 A sum 13400  -18200 37800 16100  -2.5600  -0.3000 20000  -0.6800 62600  -3.9200  5.7100
xbar 04467  -0.6067 12600 05367 -0.8533  -0.1000  0.6667  -0.2267  2.0867  -1.3067 | xdbbar | 0.190333
2 -0.56 sd 0.1779 00643 00854 00907 00611 01153 00802 00737 01504  0.0551 s 0102892
3 1 N 34 Instument No.: 1 2 3 4 5 6 7 8 9 10
4 0.47 1 0080 -0470 1190 0010 -0.560 -0.200 0470  -0.630  1.800  -1.680
5 0.8 £ 2 0250 -1.220 0940  1.030 -1.200 0220 0550  0.080 2120  -1.620
. B 0.070 -0.680 1.340  0.200 -1.280 0.060  0.830 -0.340 2190  -1.500
6 0.02 sum 04000 23700 34700 12400  -3.0400  0.0800 18500  -0.8900  6.1100  -4.8000 = 2.0500
7 0.59 xbar 01333 -0.7900 11567 04133  -1.0133 00267 06167 02967 20367  -16000  xdbbar | 0.068333
' sd 01012 03869 02021 05424 03946 02120 01890 03570 02079 00917  ww 0301739
8 _0 . 3 1 Instument No.: 1 2 3 4 5 6 7 8 9 10
9 2 26 1 0.040 -1.380 0.880  0.140  -1.460 -0.290  0.020  -0.460 1770  -1.490
10 1.36 ndl 2 20110 -1.130  1.090 0200 -1.070 -0.670  0.010  -0.560  1.450  -1.770
' 3 0150 -0.960 0670 0410 -1.450 -0.490 0210 -0.490 1.870  -2.160
i . ; ; sum 02200 34700 26400 04500  -3.9800  -14500 02400  -15100  5.0900  -5.4200  -7.6300
1 ﬂuﬁ 1 ﬂuﬁ 2 ﬂu‘ﬁ 3 xbar 200733 -11567 08800 01500  -13267 -0.4833 00800  -05033 16967  -1.8067 xdbbar | -0.254333
sd 01002 02113 02100  0.0458 02223 01901 01127  0.0513 02194 03365  wws  0.190561
| Instument No.: 1 2 3 4 5 6 7 8 9 10
'
\ = 3 1
IDUN
|} 2
3
sum
xbar xdbbar
sd appr sd
, \ \
= 1 = = 3 ((4) ]
AUN AUN AUN i

] o —
4 % =

2 o a o o [/ J
ﬂ’]ﬁ']!ﬂﬁ’ﬁ’ﬂﬂjﬁﬂﬂﬁﬂTH%Glﬁ)Lﬁﬁ@H’ﬁﬂTWL!,']ﬂfg{ﬂ1]Glfln!ﬂTTV’I'N']uﬁlﬁﬂlla$ﬂ3§ﬂ1ﬁuﬂlﬁa11uﬂ']'itﬂ\&@‘ﬂ
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ANUIN xbar , xdbbar , sd Part , Appr SD U893 Appraisers 74

Instument No.:

WNIUS

sum
xbar

sd

1 2 3 4 5 6 7 8 9 10
0.290 -0.560 1.340 0.470 -0.800 0.020 0.590 -0.310 2.260 -1.360
0.410 -0.680 1.170 0.500 -0.920 -0.110 0.750 -0.200 1.990 -1.250

0.640 -0.580 1.270 0.640 -0.840 -0.210 0.660 -0.170 2.010 -1.310
1.3400 -1.8200 3.7800 1.6100 -2.5600  -0.3000 2.0000 -0.6800 6.2600 -3.9200 5.7100

0.4467 -0.6067 1.2600 0.5367 -0.8533 -0.1000 0.6667 -0.2267 2.0867 -1.3067 xdbb(). 190333
0.1779 0.0643 0.0854 0.0907 0.0611 0.1153 0.0802 0.0737 0.1504 0.0551 | appr sd 0.102892

ZSi g = Number of part
appr sd :'\ —_

/ 0.1779°40.0643%4+0.0854°+0.0907°+0.0611%+0.1153%+0.0802%+0.0737°+0.1504°+0.0551°

10

= 0.10289

Q

K

(@]

[
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Graphical Analysis M3AATIZFINTIN 77

BIG Q TRAINING CO.,LTD.
9J ‘”ﬂ
AUDNAAUAZ N
c
- = A
-—— Tagaona1nID
P1 P2 | P3 | P4 P5 (L ﬂﬂ'ﬂ@q ( P2 ) == Psr'i [ Pa | -795/ ) .:-;Ps, )
| |
AT vaunGY S - A o wsriltioay — 4 T .
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A1 xdbbar , sd xbar Part , Repeatability , Reproducibilityg , GRR 494 Part
BIG Q TRAINING CO..LTD.

T B Anvnaanuudsdiusenianguueanaay Part  m = Number of trails

1 0290 -0.560  1.340
e 2 0410  -0.680  1.170
3 0.640 -0.580  1.270
r r r ’
sum 13400  -18200  3.7800
v r r ’
xbar 0.4467 -0.6067 1.2600
r v v ’ - = i
sd 0179 " 00643 " 00854 Reprodg icibility = s .
Instument No.: 1 2 3 = g 50 -

0.080 -0.470 1.190

Eal 2 0250 -1.220  0.940
3 0070  -0.680  1.340

r r v ’
sum 0.4000 -2.3700 3.4700

xbar " 0.1333 " -0.7900 " 1.1567 | 2 O. 13 1 532
sd " 0.1012 " 0.3869 " 0.2021 i 0.26182 N

Instument No.: 1 2 3 3
0.040 -1.380  0.880
ndl 2 0.110  -1.130  1.090
3 -0.150  -0.960  0.670 = 025056
sum " -0.2200 " -3.4700 " 2.6400 ’
r r r ’
xbar -0.0733 -1.1567 0.8800
r v L4 ’
sd 0.1002 0.2113 0.2100 '
o
e AU GR&R LAy Part
2
3
sum v r v ’ 2
S GRR, = s S ¥
xbar . . . 1 g GRR}E,' Eg Ag

SUM 1.5200 -7.6600 9.8900

xdbbar 0.1689 -0.8511  1.0989 1 — \/ 0.13 1532 + 0.25056 2

sd xbar Part 0.26182  0.28005 0.19648 (

Repeatability, 013153 025721 0.17534 ¢ ] @
pooled : 3

Reproducibility,  0.25056 0.23743  0.16839 ( - 0.28299
pooled O

GRR, 0.28299 0.35004 024310 (¢ N N\
@)

pooled

u results

Ref MSA4 #1111 186
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S N

84

v Y
h ﬁamamm’mmm ANUUANANTEHIIN AUNAY xbar VOINTIALAAS FUNUVDIUAALAY

Instument No.: 1 2 3
1 0290 -0.560  1.340 ' - o , 2 ~ o 1 ~ ' A
i 2 0410  -0.680  1.170 AU ANNAY xdbbar VDINITIALUAAL n FYUITU INIUNY AUTIUVIUVUNINTITIUVDIAURAY
3 , 0640 0580  1.270
sum -18200 37800 Part
xbar " 04467 I 06067 12600 P 0 4 4",-’ - 0 1 69 0 2"'.- 8
sd . 00643 0.0854 JF? __ Tappr = = :
Instument No.: 1 2 3
1 0080 0470  1.190
Eal 2 0250 -1.220  0.940
3 0070 0680 1340 h values
sum 0.4000 -2.3700 3.4700
. "on
xbar " 0.1333 " -0.7900 " 1.1567 Instument No.: ENEY h Z
sd " 0.1012 " 0.3869 " 0.2021 YUY 0 801
Instument No.: 1 2 3
1 0.040  -1.380  0.880 i) 0278
nil 2 0110 -1.130  1.090
3 0.150  -0.960  0.670 na -1.079
sum " -0.2200 " -3.4700 " 2.6400
r r r
xbar -0.0733 -1.1567 0.8800
r v L4
sd 0.1002 0.2113 0.2100
Instument No.: 1 2 3 h I
1 vailues
2 1.500
3
v r v
sum
N v v v 1.000
Xxbar
r v v .
sd
0.500 Is)
SUM -7.6600  9.8900 0.000
xdbbar 0.1689  }0.8511  1.0989 o]
P sd xbar Part | 026182 §.28005 0.19648 -0.500 o
2 Repeatability, 25721 0.17534 ‘
o
© pooled i E
5 - -1.000 . —
- Reproduclbllltyg 0.25056 0.23743 0.16839 ( .
[+4]
pooled O
GRR, 028299 035004 024310 ¢ -1.500 . ( 6\
]
pooled [ FUUE o ii ® i1 ® i1 £ 4

Ref MSA4 %111 190-192
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Ha3IuANLLT159Y Sum of Squares : SS VOININIIY

Appraiser/Trial Sample
Instument No.: 1 2 3 4 5 6 7 8 9 10 3 S‘O“l.ce SS
L 0.290 -0.560 1.340 0.470 -0.800 0.020 0.590 -0.310 2.260 -1.360 1.940
Fszaw 2 0.410 -0.680 1.170 0.500 -0.920 -0.110 0.750 -0.200 1.990 -1.250 1.660 k ~2 )
9 0.640 -0.580 1.270 0.640 -0.840  -0.210 0.660 -0.170 2.010 -1.310 2.110 Appl‘aiser SS — Z l__-" . Y
it 1.340 -1.820 3.780 1.610 -2.560 -0.300 2.000 -0.680 6.260 -3.920 A 1 .}’”" n](r
Instument No.: 1 2 3 4 5 6 7 8 9 10 T J=
i 0.080 -0.470 1.190 0.010 -0.560  -0.200 0.470 -0.630 1.800 -1.680 0.010
550 2 0250 1220 0,940 1030 1200 0220 0.550 0,080 2120 1620 1.150 SUMSQ(numberl, [number2], [number3], [numberd], [number3], ..}
3 0.070 -0.680 1.340 0.200 -1.280 0.060 0.830 -0.340 2.190 -1.500 0.890 A/
33 0.400 -2.370 3.470 1.240 -3.040 0.080 1.850 -0.890 6.110 -4.800 SS — ( 57102 +20502 +(_7360)2 +00002 01302
[nstument No.: 1 2 3 4 5 6 7 8 9 10 3 A 10*3 10*3*3
1 0.040 -1.380 0.880 0.140 41460 -0.290 0.020 -0.460 1.770 41490 -2.230
fmn 2 <0110 -LI130 109 0200  -1.070  -0.670 0010  -0560 1450  -1.770  -2.560 95.0235 0.0169
3 -0.150  -0.960 0.670 0.110 41450 -0.490 0.210 -0.490 1.870 2160 -2.840 SS A - -
33U -0.220 -3.470 2.640 0.450 -3.980 -1.450 0.240 -1.510 5.090 -5.420 3 0 9 0
[nstument No.: 1 2 3 4 5 6 7 8 9 10 kRt .
, 0,000 SS,= 3.1675-0.000187778
0 2 0.000
: 000 SS,= 3.1673
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pt 1.520 -7.660 9.890 3.300 -9.580 -1.670 4.090 -3.080 17.460 -14.140

GRR Anova Where n = number of parts, k = number of appraisers and r = number of trials.
Two-Way ANOVA Table - Fixed-Effects Model

Source DF Sum of Squares : SS ~ Mean Square : MS F-Ratio : F P-value F critical

Factor A : Appraiser 2 3.1673
Factor B : Part 9 88.3619 Q !

Interaction : Appraiser by Part 18 0.3590

Residual Error : Equipment 60 2.7589 6
1

Total 89 94.6471 )

Ref MSA4 %11 197
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Has A NUILY51591 Sum of Squares : SS UBIDNTNATINTEUINY U ULASWUNINU

Appraiser/Trial Sample S ource 5 S
Instument No.: 1 2 3 4 5 6 7 8 9 10 ket
1 0.290 -0.560 1.340 0.470 -0.800 0.020 0.590 -0.310 2260 -1.360 1.940 n ok 1 i " 2N s [ v 2
o 5 = X; wl N 3
Jsuay 2 0410  -0680 1170 0500 0920  -0.110 0750  -0200 1990  -1250  1.660 ."tppl"ﬂlSEI-bV-PﬂlT S8 w = L 2‘ -" = Z ol PR L - *
30640 -058 1270 0.640  -0.840  -0210  0.660  -0.170 2010  -1310  2.110 ’ 1= r i Fr J n 1k
et 1340  -1.820  3.780  1.610  -2.560  -0.300  2.000  -0.680  6.260  -3.920  5.710
Instument No.: 1 2 3 4 5 6 7 8 9 10 kit n r 2 2
T 0080  -0470  LI9 0010  -0.560 0200 0470  -0.630 1800  -1.680  0.010 S _ E : E : - S S X..
kil 2 0.250 -1.220 0.940 1.030 -1.200 0.220 0.550 0.080 2.120 -1.620 1150 gt n k 7
5 0070  -0680 1340 0200  -1280  0.060 0830  -0340 2190  -1.500  0.890
3 0400 2370 3470 1240  -3.040  0.080  1.850  -0.890 6110  -4.800  2.050
Instument No.: 1 2 3 4 5 6 7 8 9 10 W 2 2 2
T 0040 1380 0880 0.140  -1460 0290 0020  -0460 1770 -1490  -2.230 — 1.347+ (_ 1'82) +3.78 +Xij
) SS,,= ( ) -88.3619 - 3.1673 - 0.000187778
fmn 2 0110  -LI30 109 0200  -1.070  -0.670 0010  -0.560 1450  -1770  -2.560 3
3 0150  -0.960 0670 0110  -1.450 0490 0210  -0490 1870  -2160  -2.840
39 -0.220  -3470 2640 0450  -3.980 -1450 0240  -1.510  5.090  -5.420  -7.630 275.6651
Instument No.: 1 2 3 4 5 6 7 8 9 10 39 SSAPZ ( —3 )-88.3619-3.1673 - 0.000187778
1 0.000
0 2 0.000
3 0.000 —
SS,,— 91.88836667 - 88.3619 - 3.1673 - 0.000187778
3 0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.00  0.000
Rt 1.520 -7.660 9.890 3.300 -9.580 -1.670 4.090 -3.080 17.460 -14.140 0.130 SS = (.3590
AP '
GRR Anova Where n = number of parts, k = number of appraisers and r = number of trials.
Two-Way ANOVA Table - Fixed-Effects Model
Source DF Sum of Squares : SS ~ Mean Square : MS F-Ratio : F P-value F critical

Factor A : Appraiser 2 3.1673

Factor B : Part 9 88.3619 @ !
Interaction : Appraiser by Part 18 0.3590 o

Residual Error : Equipment 60 2.7589 i~

Total 89 94.6471 = 4
Ref MSA4 %11 197



BIGQ

BIG Q TRAINING CO.,LTD.

ANRaYDINNLU5159U Mean Square : MS

92

Source MS
Appraiser S5
B 4 3.1673
MS, = Ms,= ——— = 1.58363
(k-1)
S§
— P 88.3619
Parts MSp = Ms,= ——— = 9.81799
(n - 1)
SS
: = AP 0.3590
Appraiser-by-Part  MSyp = _ 20070 —
{” = l} {:If 5 1) MSAP 9 x 2 0.01994
MS SS“*’ 2.7589
Equipment T — _ : _
T Ms = = (.04598
10x3x(3—-1)
GRR Anova Where n = number of parts, k = number of appraisers and r = number of trials.
Two-Way ANOVA Table - Fixed-Effects Model
Source DF Sum of Squares : SS ~ Mean Square : MS F-Ratio : F P-value F critical
Factor A : Appraiser 2 3.1673 1.58363
Factor B : Part 9 88.3619 9.81799
Interaction : Appraiser by Part 18 0.3590 0.01994
Residual Error : Equipment 60 2.7589 0.04598
Total 89 94.6471

Ref MSA4 %11 197
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BIG Q TRAINING CO.,LTD.

4
1 o 1 Jd o
A1 P-value 910 F-Ratio gnivua lasgasae 1l Taas Tduaasiandumansznieas auunsnsuan

(199 F A8 - 93IFN0aTL: cdfFdl dz(d ,d, )

1.019nadoU F ‘V]N"lﬂﬂ: p-value = CdfF Al d2( Score)

2.019N90991U F NNUI: p-value=1 - CdfF Al d2( Score)

3.013nAaa9U F HUUADI1N: p-value =2 * mm{cdfF AL

F ). 1-cdf ~(F )i

F,d1,d2" score

Excel= FDIST(X , deg_freedoml,deg_freedomZ) X = F-Ratio = FS

core

=FDIST(0.434,18,60) = 0.97 deg freedoml : DF 1 91u2uv0adulsniludaszauey
deg_freedom? : DF 251mauvesduilsniusaszdain

GRR Anova Where n=number of parts, k = number of appraisers and r = number of trials.

Two-Way ANOVA Table - Fixed-Effects Model

Source DF Sum of Squares : S Mean Square : MS F-Ratio : F P-value F critical
Factor A : Appraiser 2 3.1673 1.58363 79.41
Factor B : Part 9 88.3619 9.81799 492.29 @
Interaction : Appraiser by Part 18 0.3590 0.01994 0.434 _
Residual Error : Equipment 60 2.7589 0.04598 QZ

Total 89 94.6471
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Source Degrees of Freedom : DF Sum of Squares : SS Mean Square : MS F-Ratio : F P-value F critical
Factor A : Appraiser 2 3.1673 1.58363 79.41 0.00 3.15
Factor B : Part 9 88.3619 9.81799 492.29 0.00 2.04
Interaction : Appraiser by Part 18 0.3590 0.01994 0.434 0.97 1.78
Residual Error : Equipment 60 2.7589 0.04598
Total 89 94.6471 * Significant at O 0.05

Interaction :
Factor A : Factor B :
Appraiser by
Appraiser Part
Part

X P> (o, F< Fecritical HO lifianina aeanuusiuluszuumsia

Judgement “—_ A , . .
X X P<Q,F>F-critical HI Honswa aeanuulsiuluszuumsia

9 A . ' Y Aa A ' ' A . o Y 4 ) o
“Hll'lfllﬁ(ﬂ : W@Qﬂﬁglllu Interaction NOULAND ﬂ'lﬁﬂﬂﬁwai'\]nvlllﬁﬂﬁﬂiglnu Appralser , Part LWi'Igguﬂulla??’lﬁﬂ?’lﬂlﬁﬂ?m@ﬂﬂu

P ) 1aa A YA a . o 1A A 1A ' o o
©1 Interaction VllliJ’f]‘V]‘ﬁWﬁ Glmmwmimma Appraiser , Part imm'smma"limwmfm'Jmuﬂiwu“luiwums'm

@m Usziiiuonoudeasds 3 Uszms

a J = [V Y zdy
NI13IUANTIEH Anova ZJGITG NG LR ‘]_Iigfﬂiﬂ\ﬁa!

—

o 5 1. Factor A : Appraiser JHavi lvinanuutlsiulumsiavse i
alsoasy 2@21 |  Main effect
. = o 9y Aa [ v A 1
- Appraiser 2. Factor B : Part dna Iiiinannuudssiulumsdanso lu =
- Part q‘
Aehis o 1

Interaction effect 3. Factor A+B : AppraiserttaPart %’Jnﬁ’uﬁﬂﬁlﬁ@mmuﬂim@yﬁ
U Qv - U % \_A\‘ \
@]’J“‘]Jj@nu 1 a1 Residual Error ﬂ']']llllﬂiwucluﬂ'ﬁ']ﬂ (QZ

e /

<
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_ . WUNURATTUUN WUNUURETUNY
Variance Estimate e e g - W
BVNEWRITINNU LiNansnwasannuy
. . S5, + 8§
Equipment Vaniation = Repeatability 7= = MS, ¥ ri= MSp0 = : o
nkr—n-k+l1
= 0.04598 .
SS-PWJ' = 58.p wesmsgwihaminouaziuau
Source Degrees of Freedom : DF  Sum of Squares : SS~ Mean Square : MS

Factor A : Appraiser 2 ! 3.1673 ! 1.58363 = 2.7589+0.3590

. . (10x3x3)-10-3+1
Factor B: Part 9 88.3619 9.81799

| |
Interaction : Appraiser by Part 18 0.3590 0.01994 = 0.03997
Residual Brror : Equipment 60 ! 2.7589 ! 0.04598

|
Total 89 94.6471

Trials (r). 3 , Sample(n):10 , Appr (k):3

GRER Variance ( OTlfonEnasms=ri1a viilfnamududuau)

Total Variance STD Dev 6*STD Dewv % of TV % Contribution
Repeatability 0.03997 0.19993 1.200 18.4 34
Reproducibility T.O5TI6 0.22684 1.361 20.9 4.4
GRR. 0.09143 0.30237 1.814 27.9 7.8
Parts " 1.08645 1.04233 6.254 96.0 Q2.2
Total 117788 1.08530 6.512 100.0 100.0

MNumber of Distinct Categories : Ndc _

GRR Variance ( 91HMNBENAIIM3=1313 WIANUAUTUAIU)

Total Variance STD Dev 6*STD Dewv % of TV % Contribution
Repeatability 0.04598 0.21443 1.287 19.8 3.9
Reproducibility 0.05212 0.22830 1.370 21.1 4.4
Tnteraction : Appraiser by Part 0.00868 T sNUML T aNUMI T saNUM 0.7
GRR 0.08943 0.29904 1.794 27.6 7.6 @
Parts 1.08578 1.04201 6.252 96.1 92.4 § @\v]
Total 1.17520 1.08407 6.504 100.0 100.0 Wi

Ref MSA4 wﬁ},] 195-196 Number of Distinct Categories : Nde _
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AnuLsUsiu Variance

WUNURAYTUNY
luNANsNasINNU

nr

u
@ =

99

= 1.58363-0.03997
10x3

o . <
_ . WUNURATTUUN
Variance Estimate A
BAVIENRTINNU
Appraiser Variation = Reproducibility  »° = MS, — MS.p
nr
So Degeesof Frevdom DF  SumofSquarss <89 MemnSqueiMS | 1.58363-0.01994
urce egrees of Freedom : um of Squares : ean Square :
Factor A : Appraiser 2 3.1673 ! ’ 1.58363 ‘ =0 052::(2))(3
b f— [
Factor B : Part 9 88.3619 9.81799
Interaction : Appraiser by Part 18 0.3590 ! 0.01994
Residual Error : Equipment 60 2.7589 ! 0.04598
Total 89 94.6471

Ref MSA4 %111 195-196

GRER Variance ( OTlfonEnasms=ri1a viilfnamududuau)

Total
Repeatabality
Reproducibility
GRR
Parts

Total

Variance

0.03997

0.05146

0.09143
1.08645
1.17788

MNumber of Distinct Categories : Ndc

GRR Variance ( D1HoNsMailns=rila

Total
Repeatability
Reproducibility
Interaction : Appraiser by Part
GRR
Parts
Total

Variance

0.04598

WHNIHADT I )

0.05212

-0.00868
0.08943
1.08578
1.17520

Number of Distinct Categories : Nde

5TD Dev
0.19993
0.22684
0.30237
1.04233
1.08530

5TD Dewv
0.21443
0.22830
#MNUM!
0.29904
1.04201
1.08407

= 0.05146

Trials (r). 3 , Sample(n):10 , Appr (k):3

6*STD Dewv
1.200
1.361
1.814
6.254
6.512

6*STD Dewv
1.287
1.370
HFINUM!
1.794
6.252
6.504

% of TV
18.4
20.9
27.9
96.0
100.0

% of TV
19.8
21.1

#FMNUM!
27.6
96.1

100.0

% Contribution
34
4.4
7.8
Q2.2
100.0

% Contribution
3.9
4.4
-0.7
7.6
92.4
100.0

Q)=
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WUNIURRZTUNUN WUNURAYTUNY

Variance Estimate 2 S A
AVNENARTINNU

TV GRR® + PV*

luNANsNasINNU

TV= GRR® + PV’

Total Variation

= 0.08943 +1.08578 = 0.09143 +1.08645
Source Degrees of Freedom: DF  Sum of Squares : S Mean Square : MS
Factor A : Appraiser 2 31673 1.58363 = 1.17520 =1.17788
Factor B : Part 9 88.3619 9.81799
Tnteraction : Appraiser by Part 18 03590 0.01994
Residual Error : Equipment 60 2.7589 0.04598
Total 89 94.6471

Ref MSA4 %111 195-196

GRER Variance ( OTlfonEnasms=ri1a viilfnamududuau)

Trials (r). 3 , Sample(n):10 , Appr (k):3

Total Variance STD Dewv 6*STD Dew % of TV % Contribution
Repeatabality 0.03997 0.19993 1.200 18.4 3.4
Reproducibility 0.05146 0.22684 1.361 20.9 4.4
GRE 0.09143 0.30237 1.814 27.9 7.8
Parts 1.08645 1.04233 6.254 96.0 Q2.2
Total 1.08530 6.512 100.0 100.0
MNumber of Distinct Categories : Ndc _
GRR Variance ( 81iBnsnadius=riia witnauiuiuaiu)
Total Variance STD Dev 6*STD Dewv % of TV % Contribution
Repeatability 0.04598 0.21443 1.287 19.8 39
Reproducibility 0.05212 0.22830 1.370 21.1 g4
Interaction : Appraiser by Part _0.00868 #NUM! T aNUMI #NUM! 0.7
GRE 0.08943 0.29904 1.794 27.6 7.6 @
Parts ‘ 1.08578 1.04201 6.252 96.1 92.4 § @\v]
Total 1.17520 1.08407 6504 1000 1000 \\_/Aé

Number of Distinct Categories : Nde
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GRR Variance (9130N3NaIINIZHIN WHNNUAUTUIIU)

Total Variance STD Dev 6*STD Dev % of TV % Contribution Variance
Repeatability 0.04598 0.21443 1.287 19.8 3.9
Reproducibility 0.05212 0.22830 1.370 21.1 4.4
L L L4
Interaction : Appraiser by Part -0.00868 #NUM! #NUM! #NUM! -0.7
GRR 0.08943 0.29904 1.794 27.6 7.6
Parts 1.08578 1.04201 6.252 96.1 92.4
Total 1.17520 1.08407 6.504 100.0 100.0
Number of Distinct Categories : Ndc 4.9131
Janswasiu
100
% of TV 2 Contribution Variance
75
50
i L
(0]
Repeatability Reproducibility Interaction : GRR Parts
Appraiser by
Part
% 6SV of TV %Contribution (AN Judgement
fesnh 10% tesnh 1% ssuumsiaiuiioonsy Pass
321113 10% 99 30% 3213 1% 83 9% izwmii’ﬂﬁam]%n\lﬁfﬁuaéﬁumﬂfﬁ'ém Aumuuoaningel ia mdon wielesetun X I(f@ij ve
; =S s
119771 30% 110AIT 9% szuumyda hidhfeoufunazainliinla Reject /q‘
v \ &/
ANE B30 UM UEAIEZAIBIANMIVDITUIT (ndc) 619 BMAN 5 ‘
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MADUNAADINAR
#9991 GR&R noU 111 Bias

Y o =R A = ﬂ' (V) [~ [~1 | ]
Trmfsnpwazineusulaaiioaryn meanulsznulonumdaaSounnaan
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ﬂﬂ‘UﬂfJ (Bias) ‘I’iﬁﬂﬂﬂ\’i ANULANANTY “I’i’JNﬂ"Iﬁ]i\‘i(‘Vii’ﬂﬂTGTQBQ)ﬂ‘]Jﬂ"ILﬂﬂfJ

"U’E)x‘lﬂ"l’Jﬂ‘Vl’JﬂulWl]"lﬂﬂﬂ!ﬁﬂBﬂ! "U’E)x‘lﬂ)’lN"l‘L!!;ﬂfJ’Jﬂ‘L!

Average of Measured Values Reference Value

BIAS

Measured Values

4 v . = ISP
A Uda Bias Agadal =0

50
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Bias = 0 +3anmeldanuiaesiui 95%

-L 0B +U -L 0B +U -L -B +U -L +B +U
Bias Bias Bias Bias
0 0 0 0

Biashi = 0 Sameldanuideiui 95%

-L -B -U -L -B -U +L +B +U +L +B +U

\ A e

» \_ _ _ _ _
Bias Bias Bias Bias
0 0
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Form Bias

BIG Q TRAINING CO.,LTD.
Bias 4th edition
PART Name. BOBBIN WITH PIN Instument Name: VERNIER Appr : nuy Date :
PART NO.: Serial Number: CHECKED  BY. APPROVED .
(Cheracteristic/Specification Resulotion: 0.001
Reference value |ISEII)
Standard deviation |Standard error Specification
n Mean % EV
Measured Measured Sigma(RMS) of mean LSL usL
Item Bias
value Value 18 111111 0.021 0.0050 0.91 1.31 31.6692
1 1.1400 | 0.0300
2 1.1100 | 0.0000
3 | 1.1100 | 0.0000
4 1.1300 | 0.0200
5 1.1200 | 0.0100 Significant value Confident Interval of bias | P-value
t statistic df Bias
6 1.1300 | 0.0200 Measured (2 tailed) Lower Upper For t-
7 1.1200 | 0.0100 Value | 0.2233 17 2.11 0.0011 -0.0094 0.012 0.826
8 1.0900 {-0.0200
9 1.1100 | 0.0000
10 1.0800 [-0.0300
11 1.1300 | 0.0200 HO : Bias =0
12 1.1300 | 0.0200 H1 : Bias sag/a% 7 15inaviidudha
13 1.1200 | 0.0100
14 1.0900 {-0.0200
15 1.0900 [-0.0200
16 1.1400 | 0.0300 Result OR Result
17 |1.0800 |-0.0300
[X] P-Value>Alpha HO [X] lower < 0 < upper
18 1.0800 [-0.0300
19 [ 1 P-Value<Alpha H1 [ 1 lower > 0 < upper
20
Alpha 0.05
0.04 Bias
0.03 45
0.02 4
35
0.01
3
0 25
? 2
-0.01
15
-0.02 1
-003 05
0
-0.04 -0.06-0.0480.0360.0240.012 0 0.0120.0240.0360.048 0.06

112
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o v 1A v aa a Regeneration season 1980
MUIUYIN Or mmmmummgmmﬁlunqu (ADOUBPINIIUUT) 102
n _— _— Dj if‘
O-repeumbfim' = O-r = E(X’ _X) = 0.020 é o
TR : - ]
]
72 T~ Mean+SD
Excel= STDEV — = peme

Period of storage, years

MUIUTIM % EV (Repeatability) A1a13nsalumsimdan

[Reference value [ z.21 ]
FyEV 100 EV/T 100 /T - . d ) Mean Stan.dard deviat)ion Stamfia:d error Speciﬁcatio;SL "BV
0 = — O— oo leasure Measure: Sigma(RMS of mean LSL T
[ m [ repeatability n fem | vae | Bias Value 1112 0.020 ) 091 131 ([ 30235
1 1.140 | 0.03 7‘
= 100(0.020/0.066) , [l o — —
3 0| o Orepectavitic = O = SGEV = 100 [EV/V] = 100 [ &, /2]
=30.23 % 4 [ 1130 | 0.02
5 1120 | 0.01 Significant value Confident Interval of bias
Y 6 1130 | 0.02 v g t statistic df (2 aiod) Avg Bias " o P-value
° o . ' ' s Y . A casure atle wer pper
7 ‘/\ iy s 1 YEV fismgaiuni@unnimedingm 7 [ T 001 Vi pyven
ewazeansy i ldiioannhldmsdne Bias § | 1090 | -0.02
= A 9 |1it0] O
AU DU 10 1080 | -0.03
. . 11 | 1130 | 0.02 HO : Bias =0
Wlnﬂ!ﬁﬁﬂ AUV TV ( AIITDAININIVINNITNATDU GRR 1159 12 1.130 | 0.02 H1 : Bias siagjasvuazdnanasuun1sinaewivu iy
o o & 13 | 1120 | 0.01
mu’;mﬁiu ) 14 | 1090 |-0.02
> o
AAIHUNHINTINATOU SPEC 1.11+0.2 I3 1 1000 | 002
a 16 | 1140 | 0.03 Result OR Result
D:S‘L _ LSL 1 N 3 1 -_— O N 9 1 5; :223 -ggi [X] P-Value>Alpha HO [X] lower < 0 < upper
V=—— = = 0.066 oo
6 6 ' éz 1.120 881 [ 1 P-Value<Alpha H1 [ 1 lower > 0 < upper
1.120 A
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1/1maauauuﬁgm‘fmﬁ'\mmmﬁwmmﬁmﬁ’u (Confidence Intervals) U824 Bias

Bias—| © (f ) < zero < Bias+| o (r )
b V,l—% b 1',1—%

where v =n— 1 and

tv___ - % 1s found using the standard 7 tables.

Regeneration season 1980
102

IR AUARIAAADUVDIAUNDE (Standard error of the mean : SEM ) T
1 1 1 ~ . < Aaa % _
Apa W ldutuouvesn e Fuilu adaoyuu %
°\O 90 D:l
crr/ 0.020 0.0045 g
o= =-—= =0 i L u
g 78
Standard deviation |Standard error Specification ” 1
n Mean ) (RMS) LSL USL % EV
Measured Sigma of mean
o 0 11 34
Value 1.112 0.020 L 0.0045 ) 0.91 1.31 30.2359

Period of storage, years

117

T Mean+SD
Mean-SD

] Mean+SE
Mean-SE

0 Mean
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119

Lower = 0.0020-(0.0045X2.093) Upper = 0.0020+(0.0045X2.093)

Significant value Confident Interval of bias
t statistic df Avg Bias P-value

Measured (2 tailed) Lower Upper

Value 19 2.09 0.0020 -0.0074 0.011
Han313ziu WA Bias 8835119 Upper ( #a+) Loz
K,-/ A 1 a 4 ) d'
: -”\jm Lower ( @9-) 1@a491 Bias 171 0 939 meldnnudeiuh

95%
-0.0074 0.0020 0.011 OR Result
H1 HO \, H1 HO [X] lower < 0 < upper @
o H1 [ 1 lower > 0 < upper ( f}
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Linearity

i NMADUNAADINAN
9y
141911 Bias A®WI Linearity wmb@

Y o =R A = ﬂ' (V) [~ [~1 | ]
Trmfsnpwazineusulaaiioaryn meanulsznulonumdaaSounnaan
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Y A H 1 Iy} . I~ a s
Tumsinaseaziimalasuaiumsia Famnszes NdosIATIZH M
9J
- M (IMUDU Repeatability ) 11
Yy A .
- au 1Yo Bias

Measured Value
Perfect Linearity / Perfect Linearity
(constant bias) 7/ (zero bias)

BIAS BIAS
”

Poor Linearity
(increasing bias)
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Form Linearity

GAGE LINEARITY STUDY

Observed Average Value

050

PART Name.: BOBBIN WITH PIN Instument Name: VERNIER Appr: nuz Date:
PART 1 2 3 4 5 PART 1 2 3 4 5
o~ T
2.00 4.00 6.00 8.00 10.00 y 2.00 4.00 6.00 8.00 10.00
T 1 2.70 5.10 5.80 7.60 9.10 1 0.700 1.100 -0.200 -0.400 -0.900
2 250 3.90 5.70 7.70 9.30 2 0.500 -0.100 -0.300 -0.300 -0.700
R 3 240 420 5.90 7.80 9.50 B 3 0.400 0.200 =0.100 -0.200 -0.500
4 250 5.00 5.90 770 9.30 4 0.500 1.000 -0.100 -0.300 -0.700
I 5 2.70 3.80 6.00 7.80 9.40 I 5 0.700 -0.200 0.000 -0.200 -0.600
6 230 3.90 6.10 7.80 9.50 6 0.300 -0.100 0.100 -0.200 -0.500
A 7 250 3.90 6.00 7.80 9.50 A 7 0.500 -0.100 0.000 -0.200 -0.500
8 2.50 3.90 6.10 770 9.50 8 0.500 =0.100 0.100 =0.300 -0.500
L 9 240 3.90 6.40 7.80 9.60 S 9 0.400 -0.100 0.400 -0.200 -0.400
10 240 4.00 6.30 7.50 9.20 10 0.400 0.000 0.300 -0.500 -0.800
S 11 2.60 4.10 6.00 7.60 930 11 0.600 0.100 0.000 -0.400 -0.700
12 240 3.80 6.10 7.70 9.40 12 0.400 -0.200 0.100 -0.300 -0.600
PART Avg. 2.4917 4.1250 6.0250 7.7083 9.3833 BIAS Avg. 0.4917 0.1250 0.0250 -0.2917 -0.6167
Slope, a = -0.1317 S= 0.23954
‘Number of part, g 5 alpha, a = 0.05 Intercept, b = 0.7367
Number of trails, m 12 tym21az = 2.001717484 Upper bound 0.5806 0.2858 0.0086 -0.2409 -0.4728
Cover boa et | oz | o | omm | own
Linearity (Varying Linear Bias) Linearity Plot
o

= E
g & %
© 4
0s0
2
o 100
: ‘ ° : * b Reference Value
Reference Value
—e—PART Avg. ——NoBIAS —— Upper bound Lower bound
® BIAS Avg. .
- 600 - 800
Statistic Testing Result
Final
rove | Report
Ho:a=0 HO:b =0 Acceptable o "
Hi:a#0 H1:b#0 Not acceptable S
ta = -12.04256 t,= 10.15752 g S
[x] EStmera [ bStmere ]
Accept HO, Reject H1 Accept HO, Reject H1 Date: Date: é {
(] brlmeree (x] lortmare 9
Reject HO, Aacept H1 Reject HO, Aacept H1
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o . v v v - A Y
A unden 18 Plot asuunsivoganuillusuduiiosdu

Aa Jd
Q
Linearity (Varying Linear Bias) ﬁ?ﬂ WaN13IAT I
12 : ]
‘D”Iﬂﬂ’ﬂil!ﬂdjul,t%'}uﬁiﬁﬂlﬂﬂ"’ﬁuW‘lJ’N!,ﬂﬂﬂ'Iiﬁ@lﬂuigﬁ’JN
10 + o ] ]
E 1§ Reference i1 Observed 33ay1l a1 liannse
> g1 o o
% gousU 19
S 6
3 : <
2 4] Bias =0, NN
2
S, |
0 1 1
0 2 4 8 10 12
Reference Value
—o—PART Avg. —e—No BIAS
' 4 . ! = . ! = . ' ~
Bias liags Bias 1A97 Bias 1A Bias hA97
/ s \ \ \
7/
/ @
/ -
/" ‘
< \Oz

9} =)
U153 #1999 MSA4 111153
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2 ) Plot AN Bias UAazA1Ia 1azA1 Bias (MAsNUA91909UUATWIdUaTe Taenunu X
<3 19 A 3 1 .
UA191999 Lazny Y 1uan Bias

Linearity Plot

1.50 —

1.00 +

0.50 +

N i
s :
M
-0.50 +
-1.00 +
Reference Value
—— Upper bound Lower bound ----- Best fit
® BIAS Avg. e 200 e 400 @ :
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MIAMHIUWIAAIINTY MIMUIURIYAAAYBATUDADDEHIBAINT

f I- i
IC I 3 e -
a8 S b = v — ax = intercept
o = 1 — = slope '
Y- Y x)
o
b = (—0.0533) — (—0.1317)(6.0)
_82.40 — (% (360)(—3.2))
a= T = slope
2640 — G0 (360)2 SUMx | 360.00 | Xbar 6 =0.7367
SUMy | -320 | ybar |-0.05333
SUM x2 | 2640.00
=-0.1317 SUMy2 | 11.82
sunxy | -82.40
un(xi-xbar| 480.00
NIDYN x; = reference value

v; = bias average

1_; =ax, + b y, = (—=0.1317)(2) + 0.7367 = 0.4733

0.4733 0.2100 -0.0533 -0.3167 -0.5800 @
Ny —

Best fit
£Q
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5) MIAUIUNIAT s W01 11MIA1BI9ANIFRNUATUDY Upper L1AZAIUE1 Lower

2
¢ = LYi —bXyi—aXxy SUMx | 360.00 | Xbar 6
gm—2 SUMy | -320 | ybar |-0.05333
SUM x2 | 2640.00
SUMy2 | 11.82
11.82 — 0.7367(—3.2) — (—=0.1317)(—82.40) sunxy | -8240
S = 60 — 2 un(xi-xbar| 480.00
_[11.82 - (-2.357) — 10.852
5= 60 — 2
~[3.325
°= 758
s =v0.05733
s =0.239 m
Q=

sdegas MSA4 wih97 : (OZ
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fnuam oC ag summ 1- « /2 fiszduanuieiin 95%(95% confidence)

MIniA1 [tgm — 2,1 — a/2] amluuar o= 0.025

]
Fandeansuie |
0.1 0.05 0.025 0.02 0.015 0.01 0.005 0.0025 0.0005 One-tail
Number Of part, g - 5 alpha, a= 0-05 df 0.2 0.1 0.05 0.04 0.03 0.02 0.01 0.005 0.001 Two-tail
NUmber Of trails, m 47 1.2998 1.6779 20117 2.1123 2.2380 2.4083 2.6846 2.9456 3.5099

12 tgm—2,1-ql2 = 200171
= 48 1.2994 1.6772 2.0106 2.1111 2.2365 2.4066 2.6822 2.9426 3.5050

gm = 60 49] 1.2991 1.6766  2.0096  2.1099 2.2351 2.4049 2.6800 2.9397 3.5005
501 1.2987 1.6759  2.0086  2.1087 2.2338 2.4033 2.6778 2.9370 3.4960
5l] 1.2984 1.6753 2.0076 2.1076 2.2325  2.4017 2.6757 2.9343 3.4917

T[(S)(lz)-Z] ) (1-0.95)/2 22 1.2980 1.6747  2.0066  2.1066 2.2313  2.4002  2.6737  2.9318 3.48717

23] 1.2977 1.6741  2.0057 2.1055 2.2301 2.3988 2.6718 2.9293 3.4837

24 1.2974 1.6736  2.0049 2.1046  2.2289 2.3974  2.6700 2.9270 3.4799

T 589 0'025 551 1.2971 1.6730  2.0040 2.1036  2.2279  2.3961 2.6682 2.9247 3.4765
361 1.2969 1.6725  2.0032 2.1027 2.2268  2.3948  2.6665 2.9225 3.4730

o a7] 1.2966 1.6720 2.0025 2.1018 2.2258 2.3936 2.6649 2.9204 3.4695

v

o —~ 1
191 ‘]_]L!,f]’]“i“"])”é)ﬂ 58 — 58] 1.2963 1.6716 | 2.0017 | 2.1010 2.2248 2.3924 2.6633 2.9184  3.4663
U

29] 1.2961 1.6711 2.0010 2.1002 2.2238 2.3912 2.6618 2.9164 3.4632

(@

msndan i 1ileaningile : _
MSA 4thliZuemidag gasmimlu excal =TINV(a,g A=

)
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o I ~ 9 o
6) u"lﬂﬁ/]hlﬂ"lnﬂﬂ”lﬁﬂ"luﬂﬂlﬁﬂ Plot 'ﬁﬂ‘lJ‘L!ﬂﬁ"I‘V\l

Lineal‘it A A A & D, '
150 T ﬂmﬂ‘lfl’q{v]ﬂ@‘m 3 !,ﬁu’é)gm\‘l

Y ) ' { )
1Y bais 0 uazmmaﬂmm bias
1.00

DYATI 0 WOANNYI
0.50 + s

R 000 ;
N T S R S W T 12
m S
050+ e N
[ ]
[ ]
-1.00 +
Reference Value
—— Upper bound Lower bound ----- Best fit
® BIAS Avg. e 200 e 4.00
U bound 0.5806 0.2858 0.0086 -0.2409 -0.4728 :
pper o.un @ -
Best fit 0.4733 0.2100 -0.0533 -0.3167 -0.5800 = ,q
\ &
Lower bound 0.3661 0.1342 -0.1152 -0.3925 -0.6872 o
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7) ﬂTﬁﬂﬂﬁ@UﬁjJiJagTH (HypOtheSiS) GU'ENﬂﬂﬁﬂm@%ﬁ}uﬂﬂﬂ@ﬂﬁ%@f’hﬂﬂﬁ ( intercept)
1A A A ' ' A '
'J'lﬂJﬂ/J'liJl‘flf@ﬂ@@giu"]ﬂﬂ 95% ﬁﬁﬂllﬂJ

H,: b=0 intercept (bias) = 0

vz I a5

1| =

= tgm—z, 1—%
1 X
gn N (x, - %)

0.7367

<tgm-21-—a/2

1
[ g0t m] 0.23954

0.7367
[t] <tgm-—21-—a/2

] ,
Wt 98 It| = 10.157 < 2.001717 (@]
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Aa Jd
WaAN13UAITICU

7) 1INMIMUIUAMNADA ( t=statistic) VDIANNFULALIAAANL

2.001717484

tgm-2,1-a2 =

Statistic Testing Result

TEST for slope TEST for intercept
HO:a=0 HO:b =0
H1:a#0 H1:b#0
t. = -12.04 tp = 10.157
[X] ta = tgm2,1-a2 | to = tgm-2,1-a/2
Accept HO, Reject H1 Accept HO, Reject H1
| ta > tym=2,1-0/2 [X] to > tgm-2,1-a/2

Reject HO, Aacept H1

Reject HO, Aacept H1

" N

\
(@)
WX
iy,

Q
/
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Stability

iy UMV AINEUUNTHANDT
HONIUTBUANNUNAVDITZUVNTIA

Y o =R A = ﬂ' (V) [~ [~1 | ]
Trmfsnpwazineusulaaiioaryn meanulsznulonumdaaSounnaan



BIG Qe ANMNIADYS Stability 144

I~ A A S A 1 ~ v v
L‘]Jl!ﬂTi‘V]ﬂﬁ"ﬂiJlW@ ’Jlﬂ'ﬂ%‘l’i’JTL?J’O"B’NL’JQTL‘]JQ?JHT]J IoVUNITININAN

AMWALANUILUE LAz QNAB U UAN 11N

STABILITY

// Time

Time 1 Time 2

[ 1 A A (Y] 9 A =
AAANULUANANNNANUA NI NN D LiJE)L’JﬂTL‘]JEIEJull‘]J

+ ¥

I~ 1 1 v W ~ 4

lfﬂuﬂ'ﬁ@'J’]ﬂ’]'iﬂ5$fl]'|fl"U'ENﬂ'|ﬂTi?ﬂﬂQﬂ\?ﬂLlagﬂTﬂﬂ1§m —7
Y

14

A 1 G Ig}./ 1 d‘ 1 d'
mamamm‘lﬂma‘lummmammzmmmmu

|

|

|

|
9 [P=| A d' v !
aea lulimsi@eu, 1Waew, 5903 7

a 4

To)szmuannuur Idulumsa _’ \

Reference Value

aouiulaneunszuumsiagnaeuieunaziann Q -—

R&R Un@ @]

-+ F &
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Stability 4th
PART Name. : BOBBIN WITH PIN Instument Name: VERNIER Appr Name. :
PART NO. : Serial Number: - Trials. 3
Cheracteristic/Specification Resulotion: 0.001
uCLy | 0.5 [ o | 0.09 [ Loy | 0.4 [ ucry | 0.3 [ o | 0.05
o 1 2 3 4 5 6 7 8 9 10 11 12
Huit [ 259an | 18Feb [ 19-Mar | 25-apr | 27-May | 16-dun | 205wl [ 17-aug | 6Sep [ 11-0ct | 23-Nov [ 24-Dec |
Referencevae | 032 | 032 | 032 | -06 | 12 | 032 | -085 | 032 | 032 |
1 0.29 0.29 0.29 -0.56 1.34 0.47 -0.8 0.02 0.59
ERC 041 041 041 068 117 05 092 -0.11 075
E -E 3 0.34 0.64 0.64 -0.58 1.27 0.64 -0.84 -0.21 0.66
S 7 A 0347 0447 0447 0607 1260 0537 0853 -0.100  0.667 0.2381
R 0120 0350 0350 0020 0.070  0.070 0120 0230 0.160 0.1989
30U 1 2 3 4 5 6 7 8 9 10 11 12
1 -0.03 -0.03 -0.03 0.04 0.14 0.15 0.05 -0.3 0.27
. 2 0.09 0.09 0.09 -0.08 -0.03 0.18 -0.07 -0.43 0.43
E‘E 3 0.02 0.32 0.32 0.02 0.07 0.32 0.01 -0.53 0.34
Ave 0027 0127 0127 0007 0060 0217  -0.003 0420 0347 0.0526
R 0120 0350 0350 0020 0070  0.070 0120 0230  0.160 0.1989
PR TN T N O I B T I A I I |
Repeat | Pass | Reject | Reject | Pass | Pass | Pass | Pass | Pass | Pass | | | |
0.6
Ave o,
Bias
0.2
vax
. Bias 0
1 2 3 8 9 10 11 12
—
Lo -0.2
04
-0
0.4
R o
Bias 03 k
R
ey 02
—_—xc o e e
— R L]
0.1
0
1 2 3 4 5 6 7 8 9 10 1 12
A2 and D3 and D4 are constant Value received from staitstical table R- 0.1989 O
Trials. A2 D3 D4 X- 0.0526 N N
2 [ 1880 [ 0000 [ 3267 | z |ucL- | Rxp- 05121 ( O ]
3 [ 1023 | 0000 | 2575 | A2 D3 D4 % uene= [ Rxps 0.0000 /Aé
ucL = | X+A2R 0.256 ’
LCL = [X-aA2R -0.151
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Stability 4th
PART Name. : | BOBBIN WITH PIN Instument Name: VERNIER Appr Name. :
J . PART NO. : [ Serial Number: - Trials. 0 v
11911 Bias Cheracteristic/Specification | Resulotion: 0,001 11910 GR&R
X UCLy | 0.5 [ o | 0.09 [ Loy | 0.4 [ ver, | 0.3 [ o, | 0.05
- Blas sou 1 2 3 4 5 6 7 8 9 10 11 12 - UCL R
il [ [ [ [ [ [ [ [ [ [ [ [ | ,
- Upper Reference value | [ | [ [ [ | [ [ [ [ [ | -R ( VOILAAZAY )
1
T g
- Lower E 2 s
= > Ave
R
sou 1 2 3 4 5 6 7 8 9 10 11 12
1
- 2
= 3
Ave
R
[ Bias ] [ | [ [ [ [ [ [ [ [ [ |
Resul
B [ [ [ [ [ [ [ [ [ [ [ |
0.6
Ave 04
Bias
0.2
uax
e 0 1 2 3 4 5 6 7 8 9 10 1 12
ax
o 02
0.4
-0.6 9}
= 9J o A
NITNUU LHIDE LHUR
R
Bias 0.3
var
...... eq 02
ar
‘i
0.1
0 1 2 3 4 5 6 7 8 9 10 11 12
NIATOLAN aﬂ 1615
A2 and D3 and D4 are constant Value received from staitstical table R ’_gl
Trials. A2 D3 D4 X= ¥9‘ !
2 [ 1880 | 0.000 [ 3267 | z fucr= [®xp- ﬂ1%1ﬂ@]131\1@1uaﬁ b 1
3 | 1023 [ 0000 | 2575 | A2 D3 D4 Z  fcr= [ Rxp- 4
ucL, - [ X+a2r
e, - [X-a2Rr




(<Y, a J
NATDUNITIALULAZIUATICHND 149

BIG Q TRAINING CO.,LTD.

AHIVUTIIA Aver bias

1 1
Stability 4th - 1M1 bias VDILAAS X1
PART Name. : BOBBIN WITH PIN Instument Name: VERNIER Appr Name. :
PART NO.: Serial Number: - Trials. ﬁg] j — Xi'ReferenCC Value
Cheracteristic/Specification | Resulotion: 0.001 U
UCL, 05 | oL | 009 | Loy | 04 | uc, | 03 CLy =0.29-0.32
R} 1 2 3 4 5 6 7 8 9 10 1
St 25-Jan | 18-Feb | 19-Mar | 25-Apr | 27-May | 16-Jun | 20-Jul | 17-Aug | 6-Sep 11-Oct | 23-Nov — _O 0 3
Reference value 0.32 0.32 0.32 -0.6 1.2 0.32 -0.85 0.32 0.32 )

1 0.29 0.29 029 056 1.34 0.47 0.8 0.02 0.59
2 0.41 0.41 0.41 0.68  1.17 0.5 092 0.1 0.75

0.34 0.64 064 058 1.27 064 -0.84 -0.21 0.66 |
Ave 0347 0447 0447 -0.607 1260 0537 -0.853 -0.100  0.667
R 0120 035 0350 0120 0170 0170  0.120 0230  0.160

Measured
Values
“w

- Y191 Aver bias UDIUAAY k

iou ! 2 3 4 5 6 7 8 ) 10 1 _ Y. biasy, + biasy, + biasg,+........
1003 003 003 004 014 015 005 03 027 Aver bias =
o1 009 009 009 008 003 018 007 043 043 n
2 3 002 032 032 002 007 032 001 -05 034
Ae 007 0027 0127 0007 0060 0217 0003 0420 0347 = (-0.03)+(0.09)+(0.02)

R 0120 035 0350 0120 0170 0170  0.120 0230  0.160

3

Result Bias Pass Pass Pass Pass Pass Pass Pass Reject Pass
esul = 0 027
Repeat Pass Reject Reject Pass Pass Pass Pass Pass Pass L

/ gl
D)
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Z Ebiaskl + Ebiaskz + Ebiaskg + Ebiask4 + Ebiaskn‘l' --------
k
(0.027) + 0.127 + 0.127 + (—0.007).........

Xbias =

A2 and D3 and D4 are constant Value received from staitstical table R= 0.1989
Trials. A2 D3 D4 X= 0.0526
2 1.880 0.000 3.267 E UCL,= RxD,= 0.5121
3 1.023 0.000 2.575 A2 D3 D4 ~ LCL,= RxD,= 0.0000
UCL, = X + A2*R 0.256

LCL, = X - A2*R -0.151 \&
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A114984A1 UCLr , LCLx

Lﬁ'juﬂﬂNeU?NFi"lmaﬂ CL,=R =0.1989

QU I

ffAnIUANUNYEIAIRAE  UCL =D.R
= 2.575(0.1989)
=0.5121
AfANIUANEIVEIR NG  LCL, =D,R
= 0(0.1989)
=0

Tawa1 D4,D3 uf'ﬂuﬂﬁ]ﬁ‘i’ﬂﬁ%uefjf‘fmumeumﬂtjmiaa (N) Faaas1fluang

A2 and D3 and D4 are constant Value received from staitstical table R= 0.1989
Trials. A2 D3 D4
2 1.880 0.000 3.267

3 1.023 0.000 2.575 A2 D3 D4
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Form Attribute Measurement Systems Study

PART NO.: Instument Name: Visual  |Appraiser A: auye CHECKED ~ BY. g g g g g Er- §
PINS. NO.: Serial Number: - Appraiser B: auvng § % § % § % %
58 ® k] ER ERD | E g
Cheracteristic/Specification Sample: 50 Pes. | Appraiser C: aus APPROVED BY. £5 e} H R R < 2
) i 3 S L £ i i
Trials. 3 Times. | Date Performec Appraiser: 3 Persons. £ ) g E aé ag é ag Ag é
Data Entry Measurement Factors Analysis ’g%‘ s 3
= Appraiser/Trial Appraiser Standard (& E (& T;: ANTNE anvang anef :é)
g' '§ auny aurng GHLE ANKNY STD. Standard a 2w a 2w f. 9 |o gI B |o gli ,E
ala Vs sl VS HEHEEERIEE 1 B2 L
Tl T2 [ T38| T | T2 T38| T1|T2[T3 G| N|®B|Z| " 2| g " z z 2 £
1 g | 9|9 |9g|a|ag|ag|ag]|9ag]|69s o | xo 4 6 “ - 1 111 1111 1|1
2|9 | 9|9 |e|a|e|a]|a|a]|s = = 1 1(1]1 1(1(1 1|1
3 ng | ng [ ng [ ng | ng | ng | ng | ng | ng [ ng g . 3 97 - g 1 1111 1111 1|1
4 | ng | ng | ng | ng |ng | ng [ ng [ng | ng | ng 313|687 1(1(1]1 1(1(1 1|1
5 | ng [ ng [ ng [ ng | ng | ng | ng | ng | ng | ng SUM 47 | 103 | 150 SUM st 99 | 150 11111 111 11
6 | 9| 9| 9|n| e | 9 |ng| e |ng|ng[po= 094 PE= 0562 PO= 0927 PE= 0553 1 1 1 1 0
7| 9|9 9| 9a|9|a|a]| 9 |n| g |Kappa - m_Kappa - m 1 1|1 1|1 1 0
8 ] g (9| g ] g |9 |9 ] 9 Appraiser Standard 1 111 111 11
9 [ma [no [ne [ ng [ ng | ng | ng [ng [ ng [ e anes STD. 1]1]1]1 111 1)1
VS SUM A% SUM
R 1 1(1]1 1111 11
11| 9| e ]| e e]|e]|e|e]|e]|es = 1 1(1]1 1111 11
12 | ng | ng [ ng [ ng | ng [ ng [ ng | ng | g [ ng E 2 1111 1(1 1 0
14| 9| 9| 9|ng| g | 9o | g | g |ng|ng 34 | 66 1 1 1 1 1 0
5| 9| 9| 9| 9|9 |a|a|la]|e]6s SUM st | 99 | 150 SUM st 99 | 1s0 1 1(1]1 111 11
6|9 | 9|9 | 9|9 |9 |9 ]| 99| 9 |po=09 PE=053 PO= 0947 PE= 056 1 1(1]1 111 11
79| 99| 9|9 9|9 | 9| e | 9 |Kppa - m_Kappa - 1 1(1]1 111 11
18] o g | 9| g ] g |9 |9 ] 9 Appraiser Standard 1 111 1(1(1 11
=
19| 9| 9| 9| 9| 9a|e|e|a]|e]|es Vs auAs | o Vs STD. S 1 1(1]1 1]1]1 1|1
20| 99| 9|e|ag|e]|a|e|ag]es 1 1|11 111 1|1
21| 9|9 |9 |nma| g |ng|g |ng|g |ng| _ 1 1 1 1 0
22|ne|ng|ng| g |ng| g |[ng| g | g |[ne| w© 1 1 1 1 0
PR § é 1 1|11 1(1(1 1|1
2] 9|9 |9 |99 |s]|s|s|s]|s]|" 33.7]65.3 1 1(1]1 111 11
25 | ng | ng [ ng | ng | ng | ng | ng | ng | ng | ng SUM st | 99 | 150 SUM 51| 99 | 150 1111 1(1]1 1|1
26 |ne [ ng | 9 [ng [ ng [ ng [ ng | ng | ng | g |[pO= 0907 PE= 056 PO= 088 PE= 0551 1 1 1 1 1 0
27| 9| 9| e | 9| e |9 | e g ]| e 9 |Kappa = m_Kappa = m 1 1(1]1 1111
28| 9| 9| 9| 9|9 |g|9e]|9g|ag]|6@s The kappa value is: 1 1(1]1 1(1(1 L z
29 g g ] g 9 -] 9 ] 9 -] Kappa >0.75 or higher indicates good agreement i 11111 1111
30 ng ng ng ng ng ng 9 ng ng ng 0.40 <Kappa> 0.75 indicates some agreement 1 1 1 1 1 1 o
31| 9| 9| 9|9 |e| 9| a|ag| a9 kappa < 0.40 indeleates poor agreement 1 11111 1111 { Y J 1(1
32| 9 9 9 9 ] 9 9 9 g 9 Decision Effectiveness Miss Rate  |False Alarm Ratd 1 1111 1111 E 1 f‘l\
33| 9 g g g g g g 9 g g Acceptable >90% <29% <s% 1 1(1(1 111 1 IJ }
34 | ng |ng |ng | g [ng |ng| g [ng | g | g improvement >80% <s% <10% 1 1 1 1 oY
35| 9| 9| e|g|a|ag|e|ag]|a]|3s Unacceptable <80% 5% >10% 1 1(1]1 111 1|1




BIGO =

Form Attribute Measurement Systems Study

160
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36| 9| 9|9 |ne| ag| 9| 9| g |ns| g
37 ng ng ng ng ng ng ng ng ng ng RESULTS SUMMARY
8| 9| 9| 9|9eg|9g]|a|ag|a|9]|es Appraiser Miss Rate  [False Alarm Ratd
30 | ng [ng | ng [ng | ng [ ng | ng | ng | ng | ng g
40 9 9 9 9 9 9 9 9 9 9 auvng
41| 9| 9| 9| 9| 9|9 |e|e|e]6s a3
42 | ng | ng [ ng | ng | ng | ng | ng | ng | ng | ng
43| 9| 9 |ne| 9| 9| 9| 9| 9|9 |ng
4|9 |9|9|a|g|e|ag|9g|a]|s wanisanaule HIN@LTe
45 | ng | ng | ng | ng | ng | ng [ ng [ ng [ ng | ng o
46 |ng | 9| 9| 9| 9| 9| 9| 9g|9]|s
47| 9| 9| 9| 9|9 ]| 9|9 9|9 |9 1lfinlgs \:l
48 | ng | ng [ ng | ng | ng | ng | ng | ng | ng | ng
49| 9| 9| 9| 9| 9|9 |e|e|e]6s ladeinu l:l
50 | ng | ng [ ng | ng | ng | ng | ng | ng | ng | ng

Source

Foudunutona
uudunudidadulagnfonuanasay
Fudurudfinsuiadaudamuannsay a
Fudunuiinsdaduladanannsay p
Fuduruddadulabimiauiuynsay

Vifi
95% UCI =

Upper confidence -
Calc. Score

95% LCI Lower confidence =

Fwudusnutoma

udunuidadulagnfovuannsay

95% UCI
Calculated Score

95% LCI

% Appraiser’ % Score vs. Attribute?

Appraiser agreed with him/herself on all trials Appraiser agreed on all trials with standard

1 1 1 1 1 0
1111 111 11
1 111 111 11
1111 111 11
1 111 111 11
1 111 111 11
1111 111 11
1 1 1 1 1 0
1 111 111 11
11|11 111 11
1111 1 1 1 1
1 111 111 11
1111 111 11
1 111 111 11
1111 111 11
33 | 17
o |42]45]40] [41]44]39] [of1[8]o[1]5]0]1]10] [39]38]

ANTE ANV ANAF ANTE ANMIE ANAT
50 50 50 50 50 50
42 45 40

8 5 10
92.8 96.7 90.0 91.4 95.5 88.5

s System % Effective Score vs.
System % Effective Score 4
Reference

All appraisers agreed within and All appraisers agreed within and between

between themselves themselves AND agreed with standard

50 50

39 38

Lo
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BIGQUAL‘TY Ford Motor Company Customer-Specific Requirements

Parts for Attribute Gauge R&R Study

25% of the parts should be near the lower specification limit (on both sides of the specification).

25% of the parts should be near the upper specification limit (on both sides of the specification).

30% of the parts should represent the expected process variation.

10% of the parts should be outside the upper gauge specification limit and beyond the 25% of the parts near the
specification as described above.

e 10% of the parts should be outside the lower gauge specification limit and beyond the 25% of the parts near the
specification as described above.

Attribute Gauge R & R

25% at

Lower 25% at

SraRniE ., o
representing . e : fF
the data . a3 r = b -
distribution for . '. L. . i -
Attribute e MR I
Gauge R&R .‘. .

\ @ 4
o

/
(D)
)
Lo o«



BIG Qo

BIG Q TRAINING CO.,LTD.

gRIN19ATUIUAT Kappa
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Po=Proportion of observed agreement

pl‘:-' o p-ﬂ' a v a
kappa = | Po A dndaun1sinaulagannananis (Aa LA
Pe UaN HA WAT N Uangn)

Appraiser
gunala

NG | G SUM

Po = (44+97)/150 = 0.94

\adG
NG
o 15.7|34.3
é —W Pe=Proportion of expected agreement
@] © 31.3/68.7 109 Pe = Andauaniinauladannaadii (Aa
SUM | 47 [103]150 - N |
Kappa = (Po-Pe)/(1-Pe) AIAATHNEA LB NA LA ﬁ’]ﬂﬂl’]ﬁq]ﬂ ‘Llﬂﬂgﬂ)
=
0.94-0.562
Kappa = Pe = (15.7+68.7)/150 = 0.562
1-0.562 0 @
= 0.863 : (Oz
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number of correct decisions

. Aa A a 1 I J (% g
Effectiveness = — — Yszaniwarzanlsziiumisesnilu 4 aiudail
total opportunities for a decision ¢

Usenanazasnsaadulatniiaudunn 1 0 Appraiser’ 2 core ve. Attribute? Use&nina vavnsandulainiiaudunnasvdanansag
A3 pr agreed with him/herself on all trials greed on all frials with standard ALINASFIU
| . . - qaudna | anela wala qaudna | snela wala , . -
i G wllaudunnsay usa p p p p 20U - 1055UG  wazdaiulailu G
- p " wdaudunnsay uIa

NG wdlaufunn say
- 1035 UNG  uazdadulailu NG
wdaudunnsay

50
o |
8

Effectiveness 84 |
| 70.9 | |
Usz@ndna vasnisaadulafiaudunn 3 System % Effective Score” - /“RE:fecuve4score -
& eference
M appraisers agreed within and ers agreed within and between
5 = o ~ between themselves themselves AND agreed with standard
Y G laUAUNAAULRLNATAL UIa 5 a o = . o 3
! ' o 50 ﬂ‘SSN‘VI’ENR }laomsmau“ta wilauAunnavUaATNNASY
NG wiflaufunnuasnnsau 39 39 daanaadniNasIIU
wfu - 110s51u G uazdaduladlu G wiiauAunnau
885 885 LAYNANIAU UIa
Effectiveness 78 78 - 10357u NG uazsadulailu NG wfiaudunn
64.1 64.1 AULRTNNTALU
0

A
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gATMIAIUINAT Effectiveness
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2 4
SuFuaungia

- - Suduauigia .
= Appraiser/Trial , Y- UARZAUNINTD
o 2| 5 — ] ] uaazauaaauly o2 1
a8 a o P Y & g S QAN auele wolo . 3 anau 1Y langanu
ﬂszawﬁwamaomsmau‘tamuaununnnso g | 2 milouRunnAsy 7
) P o = T | T2 | 73| ™| T2 T38| T1| T2 T3 MIATFIUNNAT
e G wmilaununnIal sa . . : :
q 1 g g g g g g g g g Appraiser agreed with Appraiser agreed on all trials
=1 I'y; him/herself on all trials ith standard
NG tiilaununn say 2 | o s | s | o s |s|s|s]|s
3 ng ng ng ng ng ng ng ng ng ng \:g .‘é < \,E £ -
g 5 T g 5 il
4 ng ng ng ng ng ng ng ng ng ng 1 1 1 1 1 1
1 1 1 1 1 1
5 ng ng ng ng ng ng ng ng ng ng 1 1 1 = = g
6 1 1 1 1 1 1
[e | o [ nal[ e | o [ ng]|[g | ng ngl\A —_ B
7 ] 9 9 ] g g |[g [ ng | a]
1 1 1 1
8 g g T T T 1 1 1
1 1 1 1 1 1
9 ng [ ng [ ng [ ng [ ng [ ng [ ng | ng | ng | ng 1 1 1 1 1 1
1 1 1 1 1 1
10 -] [:] -] g g -] -] [:] -] g 1 1 1 1
1 1 1 1 1 1
% Appraiser’ % Score vs. Attribute? 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Appraiser agreed with him/herself on all trials Appraiser agreed on all trials with standard 1 1 1 1 1 1
1 1 1 1 1 1
o o 1 1 1 1 1 1
Source AaNANA | @wnela wala aandna | aunela wala 111 111
IMUdunuiuue 50 50 50 T I I I I
. ) . 1 1 1 1 1 1
Puudunuidadulagnionuannsau 42 45 40 1 1 1 1 1 1
1 1
N s prpn v A o 1 1 1 1 1 1
AMudununfinisudsfaudauuannsay o 1 1 1 3 3 ]
1 1 1 1 1 1
Fudunuitfinisdadulafavuannsay B 1 1 z T
1 1 1 1 1 1
. _ 1 1 1 1 1 1
Fmnudunuiddadulaliviiausunnsau 1 1 1 1 1 1
1 1 1 1 1 1
95% UCI n 2
1 1 1 1 1 1
Calc. Score 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
95% LCI 1 1 1 ¥ 1 1
. 1 1 1 1 1
\ 1 (O |
11 [ 1 1\\‘/4 5l A
. ol o _ ) 1 1 1] I 1 1
© Effective qauind = (42/50) 100 =84% I :{/{'—)\ L an
1 1 i\ (l 1 1 1
_ <% — o 1 1 1o A AT [
awele = (45/50) 100 =90% 114 i A
[\
. S
42 | 457] 40

wola = (40/50)*100 =80% 22 | 45 [ 40
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£ 2
ﬂ O Sanl Y=Y at =] 'Y o & 5 ° Appraiser/Trial g g
FYRNANA AaINITRARUTILRT2UNUNAAURIENNASI R p— — —
i fauf: 2 7|2 f 3
i G AUAUAUNAAURKSVIATAU W3R Clm |||l B[] 3
o < £ &
NG nflaudunnuasnnsay 1] s i

2 2 E
1|1

3 ng ng ng ng ng ng ng ng ng ng 11

4 ng ng ng ng ng ng ng ng ng ng : :

5 ng ng ng ng ng ng ng ng ng ng 1

6 g [a a ng a a ng a ng ng /[

7 g [g g g g g g a ng a =
1|1
1|1

8 ] g g -] g ;] ] g g ;] T

9 ng ng ng ng ng ng ng ng ng ng
1|1

10 g g g g g g g g g g
1|1
1|1
1|1

5 System % Effective Score vs. 1|1
System % Effective Score 4 1|1
Reference 11

Al appraisers agreed within and Al appraisers agreed within and between
11
between themselves themselves AND agreed with standard 11
1|1
Fwudunuionua 50 1)1
11
Fufunuddadulagnifomuanasau 39 11
1|1
1|1
95% UCI LlLE
Calculated Score LIl
. 11
95% LCI 11
) 11
1|1
1|1
da| 1

© Effective 33UV = (39/50)*100 = 78%

G s

[ [ 1 [




BIGQxwe NATBUTUYATIUNWADA 176

BIG Q TRAINING CO.,LTD.

o g’; :s' lay Yo v A A %
m= iﬂll’)llﬂﬁ\‘l‘1/]LLG]“qullﬂiﬂﬂﬁﬁﬂﬁuclﬂmuﬂuﬂu

v 9
N = NUIUFUFAIUNINUA

VlF(O.OZS,vl,VZ)

aums: 95% LCI Lower confidence =
Vo+ViF0.025v1,v2)
Tag egum LCI vosgaudnd
vV, = 2m Vy = 2*42 = 84 % Score vs. Attribute?
V2= 2(N_m+1) V2 —_ 2(50_42+1) — 18 Appralser?greed on all trials with standard
F =25 F = 0.025 = 0.521 AANANH gunela wala

50 50 50

Excel=F.INV(probability,deg_freedom1,deg freedom?2) _

Excel=F.INV(0.0255,84,18) = 0.52177183

84*0.521

Lower confidence = = 0.7088 84 90 80
18+(84*0521) 70.9 78.2 66.3

o Y axy = v .
ATUIUAIYITNITLAYGINUIUATUNN Effectiveness ' (O
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N15AIUIAUAT Miss Rate, False Alarm Rate

. %4 a c:l = T A | S f NG
@ Miss Rate = 90131 NNANANAIA ( “lﬂ!\‘nu!ﬂm!ﬂﬂﬂﬁ‘l!‘l‘i]!‘ijuﬁll@\‘]ﬂ ) 1
1
number of False Alarm Standard -
False Alarm Rate = 1
i1 STDI 1
Number of opportunities for a False Alarm SUM 2
1
v v 1
IupTaniaaaul !
AANAIA ~ 3& :
3 =2 1
. — 0 1
X 100=6.25% & 100 :
16 x3 1
/ \ SUM 48 102 150 —
¥ Z Kappa = (Po-Pe)/(1-Pe) -
FUNUTININUA UIUMST PP i
fihumaaes Sadh ) - 1
: 1
1
1
1
1
1
1
RESULTS\§UMMARY 0 1
1
Appraiser Effectiveness False Alarm Rate :
¢ 1
QANANA 4.9 1
1
anela 2.0 ( @ 1
Y 1
nola 8.8 ——
34 16
50
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a Y
1. ‘lJﬁ%i!N‘Mﬂ"l Kappa 37 | ng | ng | ng | ng | ng | ng | ng | ng | ng | ng RESULTS SUMMARY
= 9 = 38 g g g g '] g g g ] ] Appraiser Effectiveness Miss Rate  [False Alarm Ratd
Kappa 20.75 Wu1ﬂﬂ\1ﬁ@ﬂﬂaa\1ﬂ 39 ng ng ng ng ng ng ng ng ng ng qﬂuﬁnﬁ‘

0| 9| 9| 9|9 e|a|a|a]|e]|s mnelo

0.40 <Kappa> 0.75 WZJTEJSQ ﬁﬂﬂﬂﬁjﬂ\i‘UNﬁ’Ju 41| 9| 9| 9| e|9e|a]|a|a|e]s el

42 ng ng ng ng ng ng ng ng ng ng

kappa < 0.40 118D A0ANADITIDY o [ o [m o]0 lo]e]s]o]m Contutin

44 | 9 9 9 9 9 9 9 9 9 9 Appraiser

a . 4
2. Uszidium Effectiveness A10INN 45 | v | na | ma | va | o | v oo v | v | va | Kaera

46 | 9 9 9 9 9 9 9 g 9 9

L 9 9 9 9 9 9 g 9 9
Decision Effectiveness 48 ng ng ng ng ng ng ng ng ng ng
Measurement system )9 |9|9|9]|9|9|9|9]|9]|:9
i 50 | ng | ng | ng | ng | ng | ng | ng | ng | ng | ng ) VaF s
Upper confidenoe = —— 277
Acceptable for the appraiser >090% ppe PP
Marginally acceptable for the
appraiser — may need =80%
improvement % Appraiser’ % Score vs. Attribute?
ble fior | Appraiser agreed with him/herself on all trials Appraiser agreed on all trials with standard
Unacceptable for the appraiser - -
_ needzpj.mprovement ppr < 80% Source aandna | suela wala 9anAnA | sunela wala
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