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Abstract : We applied modified least square method (MLS) and ordinary least square method (OLS) to
1st order equation for the comparison of the uncertainties calculated by these methods. The uncertainty
calculated by OLS covered statistically safe interval because it was over-estimated in many cases of
measurement and concentration level. But, if the uncertainty of the concentration as a reference value
was comparably large (about 5% of the relative standard deviation of random scattering from the
regression line and about 7% of relative standard uncertainty of reference values), then uncertainty

calculated by OLS was seriously under-estimated at high concentration level. It was revealed that the
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calculated uncertainty didn’t cover statistically safe interval at the stated confidence level. It was found

that the method, MLS, described in the previously article would be valid for this calculation of

uncertainty.
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Fig. 1. Graphic illustration of a calibration curve.
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Table 2. Combined standard uncertainties (i.(xobs)) at various
calculation procedures and response levels

Yobs  U(Vo) Measurand Combined standard uncertainty, ue(xes), mgkg

AU AU () mglkg —opr

OLS-1 OLS-2 MLS1 MLS2
0 0 263 053 0730 049 0412 0514
100 1 -1.66 0534 0711 0469 0.3% 0460
30 3 027 0534 0676 0414 0365 0359
500 5 219 0534 0646 0363 0345 0274
800 8 509 0534 0611 029 0336 0221
1100 11 798 0534 0590 0251 0354 02%
1400 14 1087 0534 058 0240 03% 0438
1700 17 1376 0534 0598 0267 0454 0.605
2000 20 1665 0534 065 0324 0523 0773
2400 24 2051 0534 0682 0423 0626  1.005
—=—SIM ——0LS-1 —o—~0LS-2 —&—SLS-1 —+—SLS-2
g 1 %
|
% 0.2
N ’ éCIHCEnUlaOlIDn
Xons» Mg/kg
Fig. 2. Combined standard uncertainties (c(¥obs)) oOf

measurand (xobs) at various calculation procedures
and response levels.
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