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Abstract: The Baarda’ data snooping method detects the
outlier by making decision between the null and alternative
hypotheses. Based on this method, usually only the false alert
and missed detection were considered and the possibilities
were defined for the minimal detectable bias (MDB).
Nevertheless, in practical application, there are always
multiple alternative hypotheses. Therefore, a third type error
- wrong exclusion - occurs, which was caused by the
correlation between two test statistics. The probabilities of
false alert, missed detection, wrong exclusion can be
considered as functions of the correlation coefficient. Monte
Carlo methods were used to calculate the possibilities of these
three types of errors with different correlation coefficients for
two alternative hypotheses. It has proved that when the
correlation is high the probability of committing wrong
exponentially. As a result, the

exclusion increases

discrepancy between the theoretical and realistic MDB values
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enlarges, and accordingly the confidence level and the system
reliability decrease. Finally, numerical experiments were
conducted to analyze and compare the performance of two

examples with different geometry conditions.

Key words: data snooping; wrong exclusion; test statistic;

correlation coefficient
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Tab.3 Probability of false alert, missed detection and wrong identification for two alternative hypotheses
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Tab.4 Measurements of the levelling network
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1 1. 644 4.5 0.22 Hx=34.788
2 —0. 440 3.1 0.32 Hp=35. 259
3 0.734 3.4 0. 29 Hc=37, 825
4 1. 238 3.8 0. 26 Hp=36.432
5 —0.594 4.3 0.23 Hg=35.993
6 —0.799 2.5 0. 40 Hp=37.231
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Tab.5 Correlation coefficient matrix of the test statistic w

SGitE 1 2 3 4 5 6
1 1.000 0 0.439 8 —0.515 6 —0.049 4 —0. 467 8 —0.468 6
2 0.439 8 1. 000 0 —0.508 6 0.537 7 0.085 0 0.587 3
3 —0.515 6 —0.508 6 1.000 0 0.452 4 —0.516 1 —0.0356
4 —0.049 4 0.537 7 0.452 4 1.000 0 —0.417 3 0.573 4
5 —0.467 8 0.085 0 —0.516 1 —0.417 3 1.000 0 0. 505 2
6 —0.468 6 0.587 3 —0.035 6 0.573 4 0. 505 2 1.000 0
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Tab.6 Possibility of | w; |k, without outliers
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Tab.7 Possibility of | w; | >k, with an outlier

size of ./Q; %
M giit&
g 1 2 3 4 5 6
1 0.58 0,10 0.20 0.10 0,18 0.18
2 0.16 0.40 0.18 0.19 0.10 0. 20
3 0.18 0.10 0.47 0.17 0.18 0.11
4 0.10 0.20 0.17 0.5¢4 0,16 0.22
5 0.18 0,10 0.20 0.16 0,56 0.19
6 0.15 0.19 0.10 0.18 0.16 0. 39
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size of 3 /Q; %
i G
i 1 2 3 4 5 6
1 15,58  1.11 172 0,11 131 1.32
2 0.87 10,98 1.25 1.49  0.12 1.87
3 .27 1..22 10.61 0.91  1.29 0.10
4 0.10  1.76  1.11 1401 0.91 2.14
5 1L.24 012 1.63 0,92 14,46 1.52
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Tab.9 Minimal detectable bias for each measurement

RN A; pURIILED A;
1 11. 600 4 11. 008
2 10, 627 5 11. 595
3 11. 241 6 10. 453

#=10 HHEX/NH MDB | w; | <k, B
Tab.10 Possibility of | w; |<{k, (outlier size is MDB)

b Fit&

(A= 1 2 3 4 5 6
1 80.00 7.01 12.32 0.13 871 8.78
2 7.04  79.99 11,70 14.28  0.18 19. 4
3 12.31 11.71 79.96 7.72 12,31 0.11
4 0.13 14.26 7.75 79.99 5,85 17. 83
5 872 0,18 12.36 5.8  79.97  11.42
6 8.78 10.42 0.11 17.92 11.43  80.00
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Tab.11 Possibility of successful identification, wrong
exclusion and missed detection while outlier
size is MDB (example 1) %
2 BRI SIRAIR o
8 Gite 1 Gt 2 St R s Gt 4 it S Gt
1 77.92 0. 61 1.02 0. 01 0.73 0.73 18. 98
2 0. 61 76. 99 0. 96 1.15 0. 02 1. 63 18. 65
3 1.05 0.98 77.47 0.67 1,04 0,01 18.79
4 0,01 1.13 0.67 77.34 0.5 1. 49 18. 86
5 0.72 0. 02 1.04 0.53 77.77 0.95 18. 96
6 0.73 1. 63 0.01 1. 49 0.94 76. 6 18. 60
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JRIE I B 46 % L= (2. 070 0. 800 —2. 581
1. 818 —0. 880 0.174 2. 081 0. 171)7.

REGEM A=
r 0.2547 0.853 7 0.454 2 1,000 07
—0.082 7 0.929 0 0.3608 1.0000
0.5744 —0.3846 —0.7226 1.0000
—0.698 9 0.1610 —0.6969 1.0000
0.995 3 0.0682 —0.0687 1.0000
0.3620 0.6638 —0.6545 1.0000
0.954 1 0.274 1 0.1210 1.000 0
L—0.230 6 0.6958 —0.6803 1.000 0O
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—0.19 0.02 —0,25 —0.017
—0.18 0.19 —0.28 —0.20
—0.51 —0.38 —0,34 0. 38
0.03 0. 87 0.0 —0.87
1.00 —0.24 —0.26 0.24
—0.24 1.00 —0.20 —1.00
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Tab.12 Possibility of successful identification, wrong exclusion and missed detection while
outlier size is MDB (example 2)
e Ty — _ _ MPHABAR % ‘ k%

GitE1l SitE2 SKitE3 SHKitE4 KHES KitE6S KHET  SKitES
1 61. 009 76. 20 4. 38 0. 05 0.02 0. 10 0. 02 0.15 0.01 19. 08
2 55,633 4.32 75. 84 0.43 0.03 0. 07 0 0.21 0.09 19. 03
3 56. 360 0. 06 0. 44 74. 06 5. 68 1. 00 0 0.32 0.02 18. 41
4 43, 894 0.02 0. 05 5. 66 65. 24 0.01 6. 09 0.03 5. 46 17. 44
5 62. 333 0.10 0. 07 1. 02 0 79. 24 0. 06 0.15 0.08 19. 28
6 26. 375 0.03 0. 06 0.03 11. 21 0.13 34. 68 0.09 35. 35 18. 43
7 65, 234 0.13 0. 20 0.29 0.02 0.17 0. 08 79.74 0.01 19. 36
8 20. 905 0.02 0. 08 0. 04 10. 89 0.15 33.82 0.13 36. 54 18. 34
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