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c] Uncertainty model
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€] Uncertainty model
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€] Uncertainty model
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Uncertainty model
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Uncertainty model
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File  Home Insert Draw Pagelayout Formulas Data Review View Automate Developer Help © Comments
AL v fx|| psw: "topano” e
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2 Top-down evaluation of the measurement uncertainty from in-house validation data
3
4 Precision uncertainty:
5] ® Sub-sampling precision estimated from duplicate results of the analysis of "real" (potentially heterogeneous) samples obtained under repeatability conditions [SECTION A];
6 ® Repeatability estimated from the analysis of homogeneous samples [SECTION B]
7 e Intermediate precision estimated from the analysis of homogeneous samples in different days [SECTION CJ;
8 Trueness uncertainty:
9 e Trueness evaluated from recoveries observed from the analysis of independent reference materials external to the measurement procedure (e.g. proficieny test samples) [SECTION D]
10 Additional uncertainty:
11 e Additional uncertainty not covered in precision and trueness components [Considered negligible]
12
13 Modelled intervals of the studied quantity:
14 e Interval I: Below two times the Limit of Quantification (< 2q oq)
15 o Interval II: Above or equal to two times the Limit of Quantification (> 2 oq)
. v
O mo = < — D
Reacy [ Bk Accessibilty: Investigate i [ J— 7 4
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Limit of Quantification
x| P &= ] x
File Help »
Al ~ fx  psw: "topano” e
A C D E F G H 'y
16 '
17 F <[ Cr (OSPAR) |
18 Matrix:l Marine |
19
20 Units:| mg/ kg
21 Limit of quantification (q.o0): 5
22 Decimal places: 4
23 v
<o cE@p@m- o=
Ready E@ i m -——+ 8%
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[c] Spreadsheet

Duplicate analysis of
samples
in Interval | and Il

(repeatability conditions)

a P &# - 0 X
File
B C D E F G H -
73|
24| [sEcTION A:
25
26 Repli: lysis of "real” i samples

27| under repeatability conditions

3 Relevance of this uncertainty component:[___ Relevant __|¢

29 (notrelevant if "real” samples are homogeneous)

51| simbols:x, and x, are the replicate resuits, A and A° are the
32| absolute and relative ranges of duplicate results, 5 . <I> and

5'<l1> are the absolute and relstive standard deviations of sub-

34| sampling in Intenal 1 and 11, respectively.
35
36| Value  d.f. (==7) [d.f. - degrees of freedom)
37 s <t [ELETIE I Note: Estimated from s'r{h)<I1>*279L0Q
AR 2asix | s4
38|
At
41| Masimum: 200 duplicates Interval | Interval | | Interval I
42 Date X x5 Mean lorll A Al
23 1 17310 | 16323 | 168065 [intenv.ii| - 5.87%
“ 2 8266 | 8103 | 81845 [intenv.ii| - 1.99%
as 3 2892 | 2839 | 28655 |intev.ii| - 185%
46 4 7402 | 7499 | 74505 [intev.ii| - 130%
a7 5 7588 | 7520 | 7554 [intenvni| - 090%
48| 6 60.79 | 60.06 | 60425 |intenv.ii] - 1.21%
9| 7 6889 | 68.25 | 6857 [intenv.ii] - 093%
50 8 7593 | 7633 | 7643 [inten.ni| - 0.53%
51 ] 9219 | 8549 | 884 [intenvni| - 7.54% v
. -t e
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File Help >
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Replicate analysis of :
24 [SECTION B: ]
25
h o m o e n e o u S Sa m I e s 26 Replicate analysis of homogeneous samples under repeatability
27 conditions
23|t Relevance of this uncertainty component:[___ Not Relevant |+
H I t I I d I I 29 (e.g. not relevant if "real” samples are homogeneous)
In Interval 1 an »
3 Simbols: s5,<I>and s'<II> are the absolute and relative standard
ey
Cond’tlons 32 jations of ity of Interval | and 11,
33 respectively.
34
35
36 Value df. (=7)
37 5 <l Note: -
33 5" iz
39
40 Felasimurm: 30 replicates per sample
4 Replicate resuits in Interval | |[Replicate results in Interval Il
42 sample A| Sample B| Sample C||sample D| Sample E| Sample F
43
44
45
46
a7
48
49
50
51 -
ST T T B
) . . Ready E@ i M -—a—+ 8%
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Spreadsheet . S
File Help ’
R s T u v w X ¥ a
. .
Replicate analysis of =
24 SECTION C: ]
25
h om oge neousk¥:l p I es % Replicate analysis of homogeneous samples under intermediate
Exd precision conditions
28 |1 (This uncertainty component is always relevant)
H 29
in Interval | and Il s
. . . . . . 31 Simbols: 5 <1> and 5'<I1> are the absolute and relatve standard
Intermedlate prec[s[on condltlons) 2 deviations of measurements imermediate precisions in Intenval 1 and
33 I, respectively.
34
35
£ Value  d.f.(=7)
7 s et [ LA I Note: Estimated from s'l<l1>*249L0Q
38 PR seasn | 37
39
40 Masimum: 30 replicates per ssmple
a1 Replicate results in Interval | ||Replicate results in Interval Il
a2 Sample G| Sample H| Sample 1| Sample 1| Sample K| Sample L|
a3 5699 | s4.64
4 5645 | 5690
a5 5590 | s7.58
46 5500 | 57.00
a7 5504 | sa.e4
] 5513 | 6L10
) 5595 | 59.62
50 5567 | 5296
51 5442 | 5470 -
e m-+ -
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Precision uncertainty in
u Yy o p L - 0o x
Interval | and Il e vep | [-
Z AA AB AC AD AE AF AG AH &
23
24 Precision Uncertainty [Section(s) ABC]
25 l
26 Precision uncertainty estimated from the information collected on
27 sections A, B and C (if relevant)
28
29
30
31 Simbols: uz<I>and u'.<11> are the absolute and relative standard
32 uncertainties from measurement precision in Interval 1 and 11,
33 respectively.
34
35 For homogeneous
36 Value Samples
37 [/ 0.632637 Upsl= 0.564761523
38 L 63265 u'g=llz 5.648%
39
an v
> «@O@@- ¢ =
L . Ready @ il m -——+ %
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p [ | ol & — O X
M d t- File Help
ean recovery and respective R R R -
0 3 Simbols: R is the mean recovery, R, is the weighted mean recovery, g, is th
u n Ce rta I nty 32 reference value of the reference material, R,=(q./Q,) and u'; the relative st
33
5
35 Mean recovery, R - [EEURGLE] Mumber of metrologically «
36 Weighted mean recovery, R - [ELUAT /4 Number of metrologically
37 u+ (absolute): | rs Mumber of
38
39 Mayimum: 50 Fieference materials and 15 replicate analysis of each material
40 Units: mg/ kg
41 Reference value Estimated value, g, O—m
Praficiency Rep.1 | Rep.2 | Rep.3 | Rep.4
2 testscheme| @, | wia) | (Daval | (Daym) | (Daye) | Daye) | (
43 Round 1 2682 121 37.00
44 Round 2 75.10 348 91.00
45 Round 3 7533 393 92.00
46 Round 4 31337 745 367.00
a7
43
49
50
51
52
53
54
55 v
< > « - »
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SpreadSheet < | P F - O X
File nep o [
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3 IERGEAE T ]
. - 7 Comparison of recoveries: [ - Metrologically equivalent recoveries
estimated for various i fooverage tactor, 4 = 3 [B] -Merlogicaly DIFFEFENT recoueres
EEN $3EEEE  HREEEE |2
Rf . I TEEREEFEEEEFEEEEEE R R R
t PT
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2 Scheme| &, |«(&#;) i
2 Frourd 1
m Powund 2
5 Pownd 3
® Pownd 4
It Pownd 5
+® Fownd B
4 Fownd 7
50 Pownd &
5 Fownd 3
52 Fiourd 10
53 Poward 11
54 Fiound 12
55 Fourd 15
5 Fiound 14
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and decision on the need for
recovery correction
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Combined standard uncertainty

g - o x
File Help @
BF33 v Jf 4
8G S 8l BJ BK BL BM BN Pa
25 @
e

1.048502944
10.48503%

35| 60.814% 97.219% 2.781% 100.000% [ ;

36 [N 73929% | 60.814% | 97.219%  2.78:1%  100.000% [
37| Homog: mpl ly:

39 Interval 1 § = 65.6684%  96.9974%  3.0026%  100.000% [

Interval Il - 65.6684%  96.9974% 3.0026% 100.000%
§-at27g.g

Comparison ¢

(coverage
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(R4
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dy % Accessibility: Investigate
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c] Final remarks

e The presented MS-Excel file should be used after
checking the respective algorithms

e The end-user of the spreadsheet must understand

and agree with the formulas used.

Link:
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http://mechem.rd.ciencias.ulisboa.pt/wp-
content/uploads/sites/99/2019/09/TopDown_MUE.xIsx
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