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Table 1  Statistics of analytical results for password standard
samples w(Au)/(pg-g™")
) SR EMATE RS Gtk
%% 1 2 3 4 5 6 7 8 9 10 ¥ A

Gl 0.45 0.38 0.34 0.33 0.52 0.51 0.51 0.54 0.50 0.50 0.46 0.10
G4 3.20 3.15 2.82 2.44 3.62 3.63 3.58 3.43 3.50 3.47 3.28 0.40
G8 13.0 11.9 13.4 13.6 13.0 13.1 11.5 10.8 12.1 11.8 12.4 1.0l
GI1 22.5 23.4 23.5 24.4 23.0 23.1 22.3 21.8 23.4 22.3 23.0 1.55
G15 50.5 49.0 48.5 49.6 48.3 48.5 54.3 47.8 51.3 47.8 49.5 2.65
G2 1.10 1.16 0.88 0.94 1.25 1.25 1.26 1.23 1.16 1.22 1.14 0.19
G6 7.51 6.72 7.57 7.42 8.21 8.18 7.50 7.55 7.93 7.59 7.62 0.72
G9 14.8 14.7 14.3 14.3 15.1 15.2 16.2 14.3 14.4 15.1 14.8 1.14
G12 27.3 28.2 28.6 29.9 27.0 27.2 27.6 28.3 27.6 26.9 27.9 1.77
Gl14 41.1 41.0 41.4 41.1 40.5 40.8 39.2 37.7 41.3 37.8 40.2 2.29
G3 2.26 2.34 2,16 1.91 2.21 2.23 2.42 2.46 2.25 2.51 2.28 0.31
G5 5.37 5.47 4.60 5.12 5.86 5.88 6.09 5.37 4.84 5.07 5.37 0.56
G7 9.97 9.14 8.81 8.74 8.95 8.92 9.95 9.50 9.16 8.50 9.16 0.81
G10 20.9 20.3 20.1 20.1 21.1 21.1 18.3 18.5 19.6 19.0 19.9 1.40
G13 31.7 30.2 32.4 33.8 32.2 32.6 31.1 31.7 32.1 29.7 31.7 1.94
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Table 2 Statistics of analytical data after excluding outliers
w(Au)/(pg-g™")
RER, SR EMIE NS St
5 01 02 3 4 5 6 7 8 9 10 % A
Gl 0.45 0.52 0.51 0.51 0.54 0.50 0.50 0.50 0.10
G4 3.20 3.15 3.62 3.63 3.58 3.43 3.50 3.47 3.45 0.41
G8 13.0 11.9 13.4 13.0 13.1 11.5 12.1 11.8 12.5 1.01
Gl1 22.5 23.4 23.5 24.4 23.0 23.1 22.3 21.8 23.4 22.3 23.0 1.55
G15 50.5 49.0 48.5 49.6 48.3 48.5 47.8 51.3 47.8 49.0 2.63
G2 1.10 1.16 1.25 1.25 1.26 1.23 1.16 1.22 1.20 0.20
G6 7.51 7.57 7.42 8.21 8.18 7.50 7.55 7.93 7.59 7.72 0.72
G9 14.8 14.7 14.3 14.3 15.1 15.2 14.3 14.4 15.1 14.7 1.13
G12 27.3 28.2 28.6 27.0 27.2 27.6 28.3 27.6 26.9 27.6 1.76
Gl14 41.1 41.0 41.4 41.1 40.5 40.8 39.2 41.3 40.8 2.31
G3 2.26 2.34 2.16 2.21 2.23 2.42 2.46 2.25 2.51 2.32 0.31
G5 5.37 5.47 5.12 5.86 5.88 5.37 4.84 5.07 5.37 0.56
G7 9.97 9.14 8.81 8.74 8.95 8.92 9.95 9.50 9.16 8.50 9.16 0.81
G10 20.9 20.3 20.1 20.1 21.1 21.1 18.5 19.6 19.0 20.1 1.41
G13 31.7 30.2 32.4 33.8 32.2 32.6 31.1 31.7 32.1 32.0 1.95
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Table 3 Statistics of quality parameters of the different methods

B Gyt X 2 5 SR VR ik
% % m wp v RDy RDy RDy Yo Fo Foy Fou
Gl 0.46 0.50 0.50 0.53 13.985.66 5.6620.97 0.67 0.27 0.27
G4 3.28 3.45 3.453.62 9.28 4.70 4.70 11.75 0.79 0.40 0.40
G8  12.4 12.5 12.6 12.3 0.84 1.33 2.44 8.13 0.10 0.16 0.30
GI1 230 23.0 23.0 23.3 1.40 1.40 1.29 6.71 0.21 0.21 0.19
GIS  49.7 49.1 49.3 48.5 2.43 1.24 1.65 5.38 0.45 0.23 0.31
G2 1.14 1.20 1.19 1.25 8.47 3.84 4.8016.19 0.52 0.24 0.30
G6  7.627.727.56 8.03 5.13 3.89 5.85 9.25 0.56 0.42 0.63
G9  14.8 14.7 14.8 15.1 1.75 2.75 1.99 7.64 0.23 0.36 0.26
G2  27.9 27.6 27.6 27.3 2.05 1.21 1.10 6.40 0.32 0.19 0.17
Gl4  40.2 40.8 40.9 40.2 0.02 1.49 1.74 5.69 0.00 0.26 0.31
G3  2.282.322.26 2.52 9.72 8.1010.3213.11 0.74 0.62 0.79
G5 5.37 5.37 5.37 5.51 2.59 2.49 2.5410.36 0.25 0.24 0.25
G7  9.16 9.16 9.04 9.52 3.74 3.74 5.04 8.78 0.43 0.43 0.57
GI0  19.9 20.120.1 19.4 2.52 3.46 3.61 7.09 0.36 0.49 0.51
GI3 31.7 32.0 31.9 30.5 4.07 4.81 4.59 6.19 0.66 0.78 0.74
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Statistical Identification of Outliers in Ore Gold Reference Material to
Determine the Optimal Value

YANG Li-gin' , MU Xin-hua® , ZHENG Zhen-yun’
(1. Gold Geology Institute, Chinese Armed Police Force, Langfang 065000, China;
2. No. 2 Gold Geological General Party, Chinese Armed Police Force, Langfang 065000, China)

Abstracts ; The methods of mathematical statistics were used to distinguish outliers, such as the Grubbs test and the
Dixon test. These methods have not completely identified outliers for statistical tests of the analytical results for
constant gold standard samples. An outlier statistical recognition method based on the multiple analysis of relative
deviation for constant gold, including the arithmetic mean of gold in the samples, its relative deviation allowable
limits in accordance with DZ/T 130.3—2006 and determination of qualified interval of the measurement results in
order to identify and remove outliers has been established. After removing the furthest outliers, the whole process
was conducted for the next round to remove less obvious outliers until no more outliers were found. The arithmetic
mean and its fluctuation range of the gold measurement results were produced. 15 artificial ore gold standard
samples were assigned to different laboratories and analyzed with passwords by using the standard sample analysis
method. A total of 10 sets of independent analysis results were collected. According to the established method to
remove outliers, the obtained arithmetic mean value was closer to the certified value than that by the Grubbs test
and the Dixon test. The relative deviation of the quality fraction was 0. 35, which was excellent. However, the
relative deviations of the quality fraction by either Grubbs test or Dixon test and the median value method
respectively were 0.42 and 0.40, which were also good. The quality fraction level has been significantly improved
by the outlier statistical recognition method described in this paper, which enhanced the effectiveness of statistical
analysis of data.

Key words: ore gold; reference material ; outliers; statistical identification; quality fraction
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