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A03-07 CAC THUAT TOAN THONG KE SU' DUNG TRONG CHUONG TRINH THU' NGHIEM THANH THAO

1. Tai liéu vién dan

[1] 136-2001-TCVN-6910.2 - Phuong phéap
co ban xdac dinh d6 lap lai va do6 tai lap cua
phuong phap do tiéu chuan

[2] 594-2022-ST-13528 - Statistical
methods for use in proficiency testing by
interlaboratory comparison

2. Pham vi va Muc dich

Ap dung cho céc chuong trinh th&t nghiém
thanh thao.

3. Viét tat va Pinh nghia

PT: Proficiency testing (Thi nghiém thanh
thao)
4. N6i dung

4.1. Xac nhan sai sé bat thuong bang
kiém dinh Grubb

Gia thiét c6 1 tap hop so liéu x, véii =1, 2,
3 ..., p dugc sap xép theo th tu tang dan.
Viéc s dung kiém nghiém Grubb dé loai
bd so liéu bat thuong duoc thuc hién nhu
sau:

4.1.1. Ki€m nghiém Grubb cho 1 quan
trac

- 56 thong ké Grubb véi quan trac 16n nhat:

Trong d6/ In which:

1. References

[1] 136-2001-TCVN-6910.2 - Basic method
for the determination of repeatability and
reproducibility of a standard measurement
method

[2] 594-2022-ST-13528 - Statistical
methods for use in proficiency testing by
interlaboratory comparison

2. Purpose and Scope

Applies to proficiency testing schemes.

3. Definitions and Abbreviations

PT: Proficiency testing

4. Contents

4.1. Eliminate outliers using the
Grubb test

Suppose there is a set of data x, withi =1,
2, 3 ..., p sorted in ascending order. The
use of Grubb test to remove outliers is
calculated as follows:

4.1.1. One observation grubb test

- Grubb Statistics with Largest
Observation:
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- S8 théng ké Grubb véi quan trac nho
nhat:

GEI min —

+ Néu s6 théng ké nhé hon hoac bang gia
tri téi han & muic 5% thi gid tri dé duoc
chap nhan.

+ Néu so6 thong ké 16n hon gia tri téi han &
muc 5% va nhd hon gid tri téi han & muc
1% thi gia tri d6 dugc danh gia la gia tri
tan man.

+ Néu so6 thong ké 16n hon gia tri téi han &
muc 1% thi gia tri dé dugc danh gia la gia
tri bat thuong thong ké va bi loai khdi bo
s6 liéu.

+ Néu théng ké 1 quan trac khdng dua ra
dugc s6 liéu tdn man hay bat thuong thi
chuyén qua budc danh gia 2 quan trac dé
két luan su phu hop cla b6 so liéu.

4.1.2. Kiém nghiém Grubb cho 2 quan

trac bat thuong

- Théng ké Grubb cho 2 quan trac 16n nhat:

Trong d6/ In which:

Grubb statistics with smallest
observations:

X —xy

s

+ If the statistic is less than or equal to the
critical value at 5%, that value is accepted.

+ If the statistic is greater than the critical
value at 5% and less than the critical value
at 1%, the value is evaluated as a
scattered value.

+ If the statistic is greater than the critical
value at 1%, the value is evaluated as a
statistical outlier and excluded from the
data set.

+ If the statistics of 1 observation do not
give scattered or abnormal data, then
move to the evaluation 2 observations to
conclude the appropriateness of the data
set.

4.1.2. Two observation grubb test

- Grubb Statistics with two largest
Observation:

Sp-Lp
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- Théng ké Grubb cho 2 quan trac nho
nhat:

Trong d6/ In which:

- Grubb statistics with two smallest
observations:

sia =Z{x|'_-fj.:}:

2=

1
p— 24

P

Y

+ Néu so6 thong ké 16n hon gia tri téi han & + If the statistic is greater than the critical

muc 5% thi gia tri d6 dugc chap nhan.

+ Néu s0 thong ké nhd hon gia tri t6i han &
muc 5% va Ién hon gia tri téi han & muc
1% thi gia tri d6 danh gid la gia tri tan
man.

+ Néu s0 thong ké nhd hon gia tri t6i han &
muc 1% thi gia tri dé dugc danh gia la gia
tri bat thuong thong ké.

Ghi chu:

Bang tra gia tri téi han ¢ cac muic 5%, 1%
vGi phép kiém nghiém Grubb dugc thé &
phu luc 8.1

4.2. Thuat toan A/Phu luc C- ISO
13528:2022
- Sap x€ép s6 liéu (sau khi da loai bo cac gia

tri ngoai lai) theo th ty tang dan x1 < x2

S SXP

- Tinh toan gia tri trung binh tho (x*) va do
léch chuan thd (s*):

Budc 1: Tinh todn gia tri x*, s* ban dau:

value at the 5% level, the value is
accepted.

+ If the statistic is less than the critical
value at 5% and greater than the critical
value at 1%, the value is evaluated as a
scattered value.

+ If the statistic is less than the critical
value at 1%, the value is evaluated as a
statistical outlier.

Note:

A table of critical values at 5% and 1%
levels with Grubb's test can be found in
Appendix 8.1.

4.2. Algorithm A/Appendix C- ISO
13528:2022

- Denote the p item of data (after rejecting
ouliers), sorted into increasing x1 < x2 <
...... < Xxp

- Calculate the robust of average and
standard deviation of the data by (x*) and
(s*):

Step 1: Calculate initial value for (x*) and
(s*) :
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- Gid tri x* ban dau la trung vi cGia chudi di
liéu da dugc sap xép tu nhd dén I6n, cu
thé:

x* = median cua x, (i = 1,2,...,p)

+ Khi p 1&:

X*=X, voik = (p + 1)/2

+ Khi p chan:

X* = (X, + Xpiy)/2 voi k = p/2

- D6 léch chuan ban dau:
s* = 1,483. median cua |x; - x*|

Ghi chu:

Trong mét sé truong hop, s* ban dau cé
th€ bang 0 hodc hon mét nua két qua x;
giéng hét nhau; khi dé cé thé thay thé
cach tinh s* ban ddu bang céng thirc tinh
dé léch chuén sé hoc. Su thay thé nay chi
duoc thuc hién cho s* ban dau va sau dé
thudt toan lap cé thé tién hanh nhu mé ta.

- The initial x* value is the median of the
sorted data series from smallest to largest,
specifically:

x* = median of x, (i = 1,2,...,p)

+ When p is odd:

x*=x, with k = (p + 1)/2

+ When p is even:

xX* = (X + Xpiy)/2 with k = p/2

- The initial value of standard deviation:
s* = 1,483. median of |x; - x*|

Note:_

In some cases that the initial s* may be
zero or more than half of the results x; will
be identical it is acceptable to substitute
by the arithmetic standard deviation. This
substitution is made only for the initial s*,
and after that the iterative algorithm can
proceed as described.

Do 1éch chuén s6 hoc/ Arithmetic standard deviation:

I 1 -
— [ Lyr
"

p-1"1=1

Budc 2: Tinh: & = 1,5.s*

Budc 3: Ung véi mdi gia tri x,, tinh lai cac
gid tri x, mdi, nhu sau:

- fntux;<x"— §
X = i+ ntux; ="+ 8
x; trong trwérng hop con lai

Budc 4: Tinh lai gia tri x* va s* mdi

(x; — )7

Step 2: Calculate: & = 1,5.s*

Step 3: For each x, value, recalculate the
new x* values, as follows:

"= Swhen x;<<x" = &
xi=qx"+ Swhen x;=x"+ &
x; otherwise

Step 4: Recalculate new x* and s* values:

Tl T
xX= —— r =
P P
fxi—xey2 fxi—x"2
s*=1,134, |[EETXD o= 1134, B
Ve Ve
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Budc 5

Lap lai budc 2, 3, 4 dé tinh toan gia tri x’
mdi va s mdi cho dén khi ch( s6 c6 nghia
thi 3 cla gia tri d 1&ch chudn thd s’ mdi
va s6 hang tuong Ung cua gida tri trung
binh thé x" mdi cGa 02 Ian tinh todn lién
tiép khong thay déi thi dumg (nghia la X va
s thay d6i khong dang ké).

Budc 6
Gid tri trung binh tho va dg Iéch chuan tho
la x" va s’ vong cudi cung vira tinh.

D6 khong dam bao do cla gid tri trung

binh tho (u,)
1.25 = 5%

/P

4.3. T&t phan vi nlIQR/ Quartile nIQR

Uy =

- Sap x€ép s6 liéu (sau khi da loai bo cac gia
tri ngoai lai) theo th( ty tang dan x1 < x2
< e S XP.

- Xac dinh cac phan vi:
Q,(x): Phan vi tht 25 cua x,(i=1, 2, 3, ....,

p)
Q,(x): Phan vi tht 75 cda x; (X, (i=1, 2, 3,

o P)
- Xac dinh tu phan vi nIQR:

Step 5:
Repeat steps 2, 3, 4 to calculate the new

x* and s* values until the 3rd significant
digit of the new robust standard deviation
value s* and the corresponding number of
rows of the new robust mean x* of two
consecutive computations does not
change (ie, and s* change
insignificantly).

X*

Step 6:
The robust value of average and standard

deviation are x* and s* of the last round
calculation.

Uncertainty of The robust value of average

(u,)

Uy

125 x s
VP

4.3. Quartile nIQR

- Sorted data (after rejecting ouliers) into

increasing x1 = x2 < ...... = xp.

- Calculate the percentiles:

Q,(x): Denote 25" percentile of x, (i=1, 2,
3, ....p)

Q.(x): Denote 75" percentile of x, (i=1, 2,
3, ... P)

- Calculate Quartile nIQR:

nlQR = 0,7413 = (Q;(x) — @,z

4.4. Phuong trinh Horwitz:

022xc
OR = == 0.02 x co.8485

0,01 x o3

4.4. The Horwitz equation:

Khilwhen ¢ <1 2x10-7
Khilwhen 1,2x107<c = 0,138

Khifwhen c = 0,138
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c: Gia tri biéu dién gi tri an dinh theo ty |&
khéi lugng (trong d6 0=c=<1).

4.5. Thuat toan phu luc D-ISO
13528:2022

- Sap xép sob liéu (sau khi loai bd cac gia tri
ngoai lai) theo th(r tu tang dan x1 < x2 <
...... < Xp.

- Xac dinh gié tri trung binh tho (x*): x*
= med(x;) =
1,2,...,p).

median cua x; (i =

- Xac dinh do Iéch chuén s*:

5" U?ng Z|x,—med{x

D6 khéng dam bao do cla gid tri trung
binh tho (u,)
1.25 = 5%

/P

4.6. D6 léch chuan sé hoc:
Tinh toan trén bo so liéu (sau khi da loai
béi cac gia tri ngoai lai) theo cong thuc:

s = : (z; — )2
P 1 =1

T

4.7. Tiéu chi xac dinh gia tri an dinh

Gia tri an dinh dugc xac dinh tu cac két
qua cua cac PTN tham gia chuang trinh
theo thuat toan A-phu luc C/ISO
13528:2022 hoac phu luc D/ISO
13528:2022 sau khi da loai bd cac két qua
thudc mot trong cac trudng hgp sau:

+ Cac két qua dinh tinh.

+ Céc két qua khong bao cao, khong hiéu
chinh theo gia tri thu hoi.

¢: The mass fraction of chemical species to
be determined (where 0=c=<1)

4.5. Algorithm of Appendix D-1SO
13528:2022

- Denote the data (after rejecting ouliers)

in ascending order x1 = x2 < ...... < Xp.

- Determine the robust value of
average (x*): x* =
of x, (i = 1,2,...,p).

med(x;) = median

- Determine the s*
5" EI'I"E»'.:JX Z|x,—med{x]|

Uncertainty of The robust value of average

(u,)

1.25 x s*
Uy = ————

VP

4.6. Arithmetic standard deviation:
Calculation on the dataset (after rejecting
outliers) according to the formula:

p_lizl

S =

4.7. Criteria for determine the
assigned value

The assigned value is determined from the
results of the participating laboratories
according to the algorithm A-appendix
C/ISO 13528:2022 or annex D/ISO
13528:2022 after rejecting results in the
following cases:

+ Qualitative results.

+ The results are not submitted, not
adjusted according to the recovered value
as the requirement organizer.
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+ Cac két qua bao cdo sai don vi tinh toan.

+ C6 bang ching vé viéc thong dong két
qua.

+ Két qua bi loai bo bdi phép ki€m nghiém
Grubb (S0 ngoai lai).

+ K&t qua bdo céo sau khi ban té chic da
tinh toan thong ké gia tri an dinh.

5. Trach nhiém, dao tao va nhan thuc

5.1. Nhan vién phong PT cé trach nhiém
thau hiéu va tuan tha hudng dan nay.

5.2. Trudng phong/ Nguoi dugc Gy quyén
c6 trach nhiém dao tao, hudng dan, giam
sat nhan vién tuan tht huéng dan nay.

5.3. Truéng phong/ Nguoi dugc phan cong
c6 trach nhiém gidm sat nhan vién thuc
hién ding huéng dan nay.

6. HO so luu
7. Su bao mat

Khong.

+ The results were submitted in the wrong
unit.

+ There is evidence of collusion.

+ The result is rejected by the Grubb test
(Outliers).

+ Submit results after the organizer has
calculated the assigned value.

5. Responsibility, training and
awareness

5.1. The PT deparment staff is responsible
for understanding and complying with this
guide.

5.2. The head of department/ Authorized
person is responsible for training the staff
to follow properly this guide.

5.3. The head of department/ Assigned
person is responsible for monitoring
employees who follow properly this guide.

6. Records
7. Confidentiality

None.
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