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An evaluation of uncertainty of random effects with correlation
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Abstract : The standard uncertainties of two different approaches using the same data set are compared
and evaluated using an example of gravimetric standard gas preparation. It is shown that the correlation

between input quantities should be taken into account for the proper evaluation of uncertainty resulting
from random effects.
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Table 1. Masses for the corresponding cylinders (kg)

O: Filled  Empty Ref. Ref.
Cylinder  cylinder Cylinder 2 Cylinder 1

1 7705910  7.536692 7.54160 7.541544

2 7705910  7.536700 7.54160 7.541558

3 7705910 7.536708 7.54161 7.541562

4 7705920 7.536710 7.54162  7.541566

5 7705920 7536714 7.54162 7541570
6 7705916 7536712 7541612 7541574

7 7705922 7.536716 7.541618 7541572

8 7705924  7.536714 7.54162  7.541574
9 770592 7536722 7541616 7.541574
Mean 7705917 7536710 7.541613 7.541566
Jandard 5 SgE06  897E06 8.13E-06 1OIES
uﬁi‘;‘g;‘fy L.86E06 2.99E-06 2.7IE-06 3.35E-06
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Table 2. Interim results in mass measurements (kg)
My b m
1 0.169218  5.6E-05  0.169162
2 0.169210  42E-05 0.169168
3 0.169202  4.8E-05  0.169154
4 0.169210  54E-05  0.169156
5 0.169206  5.0E-05  0.169156
6 0.169204  3.8E-05  0.169166
6 0.169206  4.6E-05  0.169160
8 0.169210  4.6E-05  0.169164
9 0.169198  4.6E-05  0.169156
Mean 0.1692071 4.69E-05 0.1691602
Standard deviation  5.75E-06 5.04E-06  5.04E-06
Standard uncertainty 1.98E-06 1.95E-06 [.68E-06

Table 3. Correlation coefficients for input quantities
and interim results

Correlation coefficients

0.7840

rlme, mg)

rimg, mg2) 0.8138

rimg,b) 0.6216

Analytical Science & Technology

Copyright (C) 2005 NuriMedia Co., Ltd.



T AY ZAE o2 B BExe arp Judes
754158 o} W zlol7} glxigh, st M)A 22 V7|8 ALE
sto] IS A Slo] Q& HWnhE Aol o zh e
. A . -
y =1.057x - 0.422 o] FEUAE 1Y HQV} ASS HojEr)
T 754157 = 0.889
5.4 =
§ 7.54156
$ 22 71718 AHgsle Fele JEdke] o 4
& AL de AS, dolHy M ot B3
754156 T7F gl 4 UdsS Eoptk wWEe Weld wE
AABAE sl EBEE Hristelo}l & ZHoltl
[ )
7.54154
7.53689 7.5367 7.53671 7.53672 7ﬂ"AI-"Q‘I %

Empty cylinder (kg)

o] A7 H7Re F/AAFATE Al Ade

Fig. 1. Correlation of masses between empty cylinder

and reference cylinder 1 2 753k

Zb yhE 2ol AQEE ATl 5ECE AEYY &1 29l
oo HuAd T E W2 FAHste 93] ¥HEsE 4
ZEe AR oF 22t AxelE g, F2 ik 2 1. ISO GUM, Guide to the expression of
< 3SR ISt HESH ] FAno] WEol Bo uncertainty in  measurement 180, Geneva,
D2 7b oledarl 93] BhE 2H& Ao e Hy|lHrhe Switzerland, (1993).
7t gk 18 2Aslg 0.9 FE T 4 S 2. gmgenddyd  FFEFE ZEAE
93] wtEg Aoz Hu s HrtE sk Aol ©F KRISS-99-070-SP (1999).
sl ShR|gE Zb lEare] wiFe] ist AEHAE 1 3. ISO 6142, Preparation of calibration gas
giste] BATE Hristdol giote RS ¢ 4 Uk mixtures weighing methods, Geneva (2001).
ol VHEE A i BET HrldA sAgFe} A 4. JongOh Choi, Euijin Hwang, Hun-Young So,
Fagg 2elaty Fabsle oM & £ %ol & Byungjoo Kim, Accreditation and Quality
Af o] o3t BHEIL RHEZ A ofsl] &0 =& Assurance, 8, 13 (2003).
A 2L ARE L F UL B9 Fn g 5. JongOh Choi, Euijin Hwang, Jin-Chun Woo,

SR digh "Hrket Houbol e} dlolE A Hun-Young So, Analvtical Science and
o] @A, Bl mEpH e B8 E 48 29 o Technology, 15, 580 (2002).
Al 2t A ¢ JEg neslelol & Fojdh of7]dlA

Vol.16, No.1, 2003

Copyright (C) 2005 NuriMedia Co., Ltd.



	[단신] 상관관계가 있는 우연효과에 대한 불확도 평가 - 중량법에 의한 표준가스 제조 -
	Abstract
	1. 서 론
	2. 이론적 배경
	3. 측 정
	4. 불확도 평가 및 토론
	5. 결 론
	감사의 글
	참고문헌


