ToObb laboratérium 6sszehasonlitasa,
kormérés

collaborative test, round robin
a rendszeres hibak ellérzése, szamszgsitése
Statistical Manual of AOAC, 1975

W. J. Youden:
Statistical Techniques for Collaborative Tests,

E. H. Steiner:
Planning and Analysis of Results of Collaborative Tests
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A cél:

» a modszerek megbizhatésaganak értékelése

» arendszeres hibak nagysaganak szartisitése

* (a résztvet laboratoriumok alkalmasséaganak vizsgalata)

Megfeleb idépontja:
« amikor a médszer mar kialakult
* ruggedness test utan

Maodja:
* minden résztvaylabor

* minden mintat
* egyszer vagy tobbszor analizal
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Két f6 mbdszer:

Youden
paronként ill. véletlen blokk
ismétlés nélkil

Steiner
tobb ismétléssel

Ertékelés
Youden-plot
rang-moédszer (Friedman)
kiugro értékek vizsgalata/kiseése
véletlen blokk/ANOVA (Youden)
teljes terv kereszt-osztalyozassal/ANOVA (Steiner)
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Valédi érték (valodi koncentracio)
nagyon tiszta standard
két vagy tébb analitikai modszer konvergencigja

Az ismétlés hatranyai
a minta ismejs lesz
censoring

Statisztikai problémak

g, laboron beluli ingadozas nem konstans
masodlagos fontossagu
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Mintak
azonos mintak
homogenitas
esetleg analizisre @észitve

A teljes tervisl (Steiner) becsulhét
o, laborok kozotti kulonbség
Og labor*minta kolcsonhatas
d, laboron belili ingadozas

A véletlen blokkos tervlil (Youden) becstilhét
o, laborok koz6tti kulonbség

2 2
O 1O,
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Youden modszere

Minden résztved laboratorium két (egymashoz kozeli)
mintat mér X ésy), egyszer.
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Az egyes laborok j6 ismételltstéggel kdvetik a sajat verziojuk
szerinti eljarast, de a laborok k6zott nagy kil@gek vannak.
Mi a baj az eljarassal (leirassal)?
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67. példa

Youden p. 32
5 minta vizoldhatatlan N-tartalma
Youdenp32.st

1 2 3 4 5 6
Coll |Sample_1 | Sample_2 Sample_ 3 | Sample_4 |Sample_5
1] 7 4.59 1.46 5.64 2.19 27.32
2 8 4.94 1.52 5.68 2.28 26.44
3 9 4.80 1.40 5.62 2.12 26.89
4 10 4.73 1.46 5.65 2.09 27.17
5 11 4.72 1.51 5.62 2.12 27.00
6 12 4.80 1.51 5.80 2.29 27.48
7 13 4.45 1.40 5.45 2.07 27.02
8 15 4.72 1.50 5.58 2.27 26.76
9 16 4.63 1.32 5.69 2.04 26.92
10 17 4.88 1.42 5.67 2.16 27.39
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Rang-proba (Friedman ANOVA)
1 2 8 4 5 6 7 8 9 10
7 8 9 10 11 12 13 15 16 17
Sample 1 459 494 480 473 472 480 4.45 472 4.63 4.88
Sample_2 146 152 140 146 151 151 140 150 1.32 142
Sample_3 564 568 562 565 562 580 545 558 569 5.67
Sample_4 219 228 212 209 212 229 207 227 204 216
Sample 5 27.32 26.44 26.89 27.17 27.00 27.48 27.02 26.76 26.92 27.39
Friedman ANOVA and Kendall Coeff. of Concordance (Youdenp32_transposed.sta)
ANOVA Chi Sqr. (N =5, df = 9) = 19.46333
Coeff. of Concordance = .43252 Aver. rank r = .29065
Average | Sum of Mean | Std.Dev.
Variable Rank Ranks
7 5.500000  27.50000  8.240000 10.80162
8 7.600000  38.00000  8.172000 10.36027 101 45
9 4.200000 21.00000 8.166000 10.61524
10 5.500000  27.50000  8.220000 10.73734
11 5.200000  26.00000  8.194000 10.65281
12 9.200000 ' 46.00000  8.376000 10.82321 12. |ab0r gyanL'ls (46>45)
13 2.500000  12.50000  8.078000 10.71867
15 4.700000  23.50000 8.166000 10.52969
16 3.600000  18.00000  8.120000 10.66222
17 7.000000  35.00000  8.304000 10.81752
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Table 7. Approximate five per cent two-tail limits for ranking scores

Number of Materials

No. of

Labs. 3 4 b & 7 8 ] 100 1 B 13 4 15

3 4 5 7 8 10 12 13 15 17 19 20 22

2 5 17 20 22 24 27 28 31 33 36 38

4 4 8 10 12 14 16 18 20 2 24 25

16 19 22 25 28 31 34 37 40 43 a5 49

5 5 7 9 11 13 16 18 21 23 26 28 31

13 23 27 31 35 38 42 45 43 52 56 59

5 3 5 7 10 12 15 18 21 23 26 29 32 35

18 23 28 32 37 41 45 49 54 58 62 66 70

5 3 5 8 11 14 17 20 23 26 28 2 36 39

bl 7 32 37 42 47 52 57 62 &7 72 76 81

8 =3 6 9 4z 15 48 22 25 29 32 36 39 43

24 30 36 42 48 5 53 65 70 76 81 87 92

9 3 6 9 i3 18 20 24 27 31 35 39 43 47

2 M 4.4 8 6 66 33 79 85 91 97 103

10 4 7 10 14 17 21 26 30 £l 38 43 47 51

29 3 45 52 60 67 73 80 87 94 100 107 1'4

n 4 7 11 15 19 23 27 32 36 41 46 51 55

32 41 43 57 65 73 81 88 96 103 o 117 125

12 4 il 11 15 20 24 29 34 39 44 49 54 59

35 45 54 63 71 80 88 % 104 112 120 128 136

13 4 8§ 12 18 21 2% 31 36 42 a7 52 58 63

3 48 58 68 77 8 95 104 112 121 130 138 147

11 4 8 2 3 7 33 38 44 50 56 61 &7

41 52 63 73 83 93 102 nz2 12z 130 139 149 158

15 ] B 13 18 23 29 35 41 47 53 59 65 P
a4 56 67 78 89 93 109 119 129 139 149 159 169 13

laborok kozotti

2 2
(0% + )

laborokon belili

Components of Variance (Youdenp32_stacked.sta)
Over-parameterized model
Type Il decomposition

\ Effect| Value
Coll | 2.641667

Error | 6.447222

Univariate Tests of Significance for Value (Youdenp32_stacked.sta)
Over-parameterized model
Type Il decomposition

Effect SS Degr. of MS Den.Syn. |Den.Syn. F p
Effect (F/R) Freedom Error df | Error MS
Intercept Fixed  1512.500 1/ 1512.500 9 19.65556 76.95025| 0.000011
Coll Random| 176.900 9  19.656 36, 6.44722 3.04869 0.008151
Sample Fixed 0.000 4 0.000 36 6.44722 0.00000 1.000000
Error 232.100 36 6.447
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68. példa
Youden p. 42
5 minta Al-tartalma
Youdenp42.st

Friedman ANOVA and Kendall Coeff. of Concordance (Youdenp42_transposed.sta)
ANOVA Chi Sqr. (N =5, df = 9) = 27.62561 p = .00110
Coeff. of Concordance = .61390 Aver. rank r = .51738
Average | Sum of Mean Std.Dev.
Variable Rank Ranks

3.100000 ' 15.50000 ' 2.474000  1.708722 10) 41

4.300000 ' 21.50000  2.710000  2.133471

3.900000 ' 19.50000 ' 2.616000 @ 1.883648

3.100000 ' 15.50000 ' 2.602000  1.911588

7.500000 ' 37.50000 ' 2.984000 @ 2.431600

9.600000 ' 48.00000 ' 3.130000 @ 2.270485

6.100000 ' 30.50000  2.780000  2.034760

® N oo~ W (N (-

8.600000 ' 43.00000 ' 3.060000  2.023116

=
=

3.500000 ' 17.50000 @ 2.758000 @ 2.249760

=
N

5.300000  26.50000  2.814000  2.091251

6. és 8. labor gyanus (48>41, 43>41)
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Youdenp42.sta 6v*10c
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Univariate Tests of Significance for Value (Youdenp42_stacked.sta)

Over-parameterized model

Type lll decomposition

Effect SS Degr. of MS Den.Syn. | Den.Syn. F p
Effect (FIR) Freedom Error df | Error MS
Intercept Fixed 389.9866 1 389.9866 9 0.222019 1756.549 0.000000
Coll Random|  1.9982 9  0.2220 36 0.068504 3.241| 0.005575
Code Fixed 171.1719 4, 42.7930 36 0.068504 624.682 0.000000
Error 2.4661 36 0.0685

Components of Variance (Youdenp42_stacked.sta)
Over-parameterized model

Type Il decomposition

Effect| Value
Coll | 0.030703
Error | 0.068504

Restricted Maximum Likelihood Estimates (Youdenp42_stacked.sta)
Variable: Value
-2*Log(Likelihood)=17.6482754

Variance |Standard ‘ df ‘ z ‘ Prob. ‘ Alpha ‘ Lower Upper Sum ‘Percent ‘RSD (%)
Effect | Value Error Value z 95.0000% | 95.0000%
Coll 0.030703 0.021180 4.20291 1.449639 0.073580 0.050000 0.011228 0.234973 0.030703 30.94852 6.274087
Error | 0.068504 0.016146 36.00000 4.242641 0.000011 0.050000 0.045302 0.115586 0.099207 69.05148 9.371672
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Residual vs. Predicted Values
Dependent variable: Value

Raw Residuals
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69. példa
Steiner p. 73

3 minta 11 laborban
lab samplel sample2 sample3
1| 21.2 214 12.7 12.9 16.0 16.0
2l 214 216 13.2 13.0 16.1 15.8
3] 20.8 20.7 13.1 128 16.3 16.0
4 219 21.6 13.5 13.1 17.1 16.8
5 21.0 20.9 20.8 129 13.0134 16.4 16.516.4
6| 209 204 12.8 12.7 16.5 16.2
7 21.2 209 12.8 12.7 16.7 16.7
8 212 22021.121.7 129 13.0134129 169 16.616.9 16.4
9 20.7 21.0 12.6 129 16.3 16.416.5
10 209 21.3 12.1 128 16.5 16.7
11y 21.1 20.6 13.0 12.8 16.5 16.2
120 21.3 12.7 16.1
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1 2 3 4
lab suml | sum2 | sum3
1 1 426 25.6 320
2 2 430 26.2 31.9
3 3 415 259 323
4 4 435 26.6 33.9
5) 5 419 259 329
6 6 413 255 327
7 7 421 255 334
8 8 431 259 335
9 9 417 255 328
10 10 422 249 332
11 11 417 25.8 327
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Friedman ANOVA and Kendall Coeff. of Concordance (2-Way Tables of Descriptive Statistics (Steinerp73m.sta)
ANOVA Chi Sqr. (N = 3, df = 10) = 15.61538 p = .11119
Coeff. of Concordance = .52051 Aver. rank r = .28077
Average | Sum of Mean | Std.Dev.
Variable | Rank Ranks
1 5.00000 15.0000C 33.4000C 8.58603%
2 6.66667 20.0000C 33.7000C 8.54341¢
3 4.33333 13.0000C 33.23332 7.84176¢
4 11.0000C 33.0000C 34.66667 8.47604%
5 6.66667 20.0000C 33.56667 8.02080€
6 2.83333 8.50000 33.16667 7.910331
7 6.00000 18.0000C 33.66667 8.303212 4 32
8 9.33333 28.0000C 34.16667 8.61935€ !
9 4.16667 12.5000C 33.33332 8.11315¢
10 5.33333 16.0000C 33.43333 8.65236C -
11 4.66667 14.0000C_33.4000C 7.97308C a 4. labor gyanus (33>32)
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Dixon-proba a 4. labor nélkul
1. minta 2. minta 3. minta
max 43.1 26.2 33.5
max; 43.0 25.9 33.4
max-min.; 43.1-41.5 26.2-25.5 33.5-32.0
Xonax — Xmaxc, 431-430 _ . | 262-259 _ . | 335-334_
X o =X 431-415 262-255 335-320
min 41.3 24.9 31.9
min.g 41.5 25.5 32.0
Xesin, = Xoin 415-413 _ ., | 255-249 @ 320-319 _ -
Xonae 1 — Yo 430-413 259-249 334-319
max;i-min 43.0-41.3 25.5-24.9 33.4-31.9

10 mérésre (laborra) a kritikus érték=0.05) 0.477

10. labor 2. mintaja (24.9) kiugro,
a mereési jegyakonyv alapjan 12.1 helyett 12.9 a jo érték

Laboratériumok 6sszehasonlitasa

22




Varianciaanalizis a 4. laborral egytt

Univariate Tests of Significance for Value (Steinerp73m_corr_stacked.sta)

Over-parameterized model

Type Ill decomposition

Effect SS Degr. of MS Den.Syn. | Den.Syn. F p

Effect (FIR) Freedom Error df | Error MS
Intercept Fixed| 18668.18 1/ 18668.18 10.00000/ 0.291485 64045.12 0.000000
lab Random 2.91 10 0.29/ 20.00000 0.110621 2.63| 0.031232
Code Fixed  745.62 2 372.81 20.00000 0.110621 3370.15 0.000000
lab*Code | Random 2.21 20 0.11/ 33.00000 0.045152 2.45 0.010916
Error 1.49 33 0.05

Components of Variance (Steinerp73m_corr_stacked.sta)
Over-parameterized model
Type Il decomposition

Effect Value

lab 0.030144
lab*Code | 0.032735
Error 0.045152
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Varianciaanalizis a 4. labor nélkul

Univariate Tests of Significance for Value (Steinerp73m_corr_stacked.sta)

Over-parameterized model

Type 1l decomposition

Exclude condition: lab=4

Effect SS Degr. of MS Den.Syn. | Den.Syn. F p

Effect (FIR) Freedom Error df | Error MS
Intercept Fixed | 16867.27 1 16867.27  9.00000 0.129259 | 130491.7 0.000000
lab Random 1.16 9 0.13 18.00000| 0.119204 1.1 0.419567
Code Fixed 673.84 2/ 336.92 18.00000 0.119204 2826.4  0.000000
lab*Code [ Random 2.15 18 0.12' 30.00000| 0.044000 2.7/ 0.007656
Error 1.32 30 0.04

Components of Variance (Steinerp73m_corr_stacked.sta)
Over-parameterized model

Type Il decomposition

Exclude condition: lab=4

Effect Value

lab 0.001676
lab*Code | 0.037602
Error 0.044000
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Residual vs. Predicted Values
Dependent variable: Value
Exclude condition: lab=4
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Normal Prob. Plot; Raw Residual
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Scatterplot of Insd against Inmear
Breakdown Table of Descriptive Statistics (Steinerp73m_corr_stacked.sta) 6v*30c
Insd = -5.3663+1.2454*x
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A=1
A=1-a transzformécié
2 -1 1/y
1. -0.5 1.y
1 0 Iny —
0. 0.5 Jy
0 1 (nincs transzformaci
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Univariate Tests of Significance for Invalue (Steinerp73m_corr_stacked.sta)
Over-parameterized model
Type 11l decomposition

Exclude condition: lab=4

Effect SS Degr. of MS Den.Syn. | Den.Syn. F p
Effect (FIR) Freedom Error df | Error MS
Intercept Fixed| 470.1219 1 470.1219 9.00000 0.000391| 1201208 0.000000
lab Random/  0.0035 9 0.0004 18.00000 0.000380 1 0.453332
Code Fixed 2.4188 2 1.2094 18.00000 0.000380 3187/ 0.000000
lab*Code [ Random  0.0068 18 0.0004 30.00000 0.000134 3/ 0.005639
Error 0.0040 30 0.0001

Components of Variance (Steinerp73m_corr_stacked.sta)

Over-parameterized model

Type Il decomposition

Exclude condition: lab=4
Effect Invalue
lab 0.000002
lab*Code | 0.000123
Error 0.000134
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