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Abstract : The robust estimation based on equivalent weights keeps the outstanding properties of least squares (LS)
adjustment in processing normal observations. Nevertheless, its robustness is highly related to the initial values. If
the LS estimates, which are insensitive to outliers, are used as initial values it will certainly impact the robust
characteristics of equivalent weight robust estimates. Comparatively, the least median (LM) estimates are much
robust than LS estimates, but they are computed only with parts of observations, and many available observations
are not used. We put forwards the median parameter robust estimation and present an approximate method to
estimate its breakdown point in finite observation cases. By integrating the advantages of median parameter
estimation with equivalent weight robust estimation, we take the median parameter estimates as the initial values
and carry out equivalent weight robust estimation to compute the final results. The numerical experiments show that
our robust estimation method of combined median parameter and equivalent weight is much better than individual
robust estimations or median parameter estimation.
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Tab. 1 Approximate estimates of breakdown point in finite

observation cases

£ A0 SHAH

% 1 2 3 4 5 6
10 0.455 0.250 0.154  0.071 0.067  0.063
20 0.476  0.273 0.174 0.125 0.080  0.077
50 0.490 0.288 0.189 0.148 0.109  0.089
100 0.495 0.291 0.202 0.154 0.124  0.104
200 0.498 0.292 0. 204 0. 157 0.127 0.107
500 0.499  0.292  0.205 0.157 0.128  0.107
1000 0.500 0.292 0.205 0.158 0.129  0.108
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Tab. 2 Standard deviations of parameters in test 1

2z 28 A AL 2 A 1 L2 Bl L 2 BRI B4 55 0 BT

it Sp Sp S, Sa Sp S, Sp Sp S,
1 0.936 3 0.598 7 1.793 2 0.289 4 0.112 2 0.245 2 0.063 2 0.016 9 0.024 9
2 0.698 8 0.294 5 1.528 6 0.141 4 0.047 5 0.137 2 0.070 0 0.0195 0.044 1
3 0.518 6 0.286 5 1.416 6 0.114 3 0.044 1 0.126 1 0.0737 0.020 3 0.047 4
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Tab.3 Standard deviations of parameters in test 2

2 BEE—M PN A 56 43 A7 P 3 59 43 A7

I Sa S S, Sp S S, Spi S S,
29 0.063 9 0.016 8 0.017 2 0.064 2 0.017 4 0.040 4 0.0711 0.019 2 0.044 9
30 0.063 8 0.017 1 0.023 2 0.071 9 0.019 3 0.045 3 0.0757 0.0207 0.049 9
31 0.068 5 0.028 3 0.1409 0.073 0 0.020 3 0.0509 0.077 1 0.022 2 0.0597
35 0.504 2 0.2838 0.7114 0.192 5 0.047 8 0.169 3 0.118 4 0.0254 0.1236
40 1.0651 0.663 9 1.609 1 0.3390 0.088 3 0.478 6 0.1581 0.038 8 0.3275
50 1.4716 0.929 8 1. 8656 0.843 9 0.3838 1.6138 0.7918 0.3234 1.3231
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Fig.1 Estimates of the two parameters from 70 simu-

lated good data, 30 concentrated outliers
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Fig. 2 Estimates of the two parameters from 70 simu-

lated good data, 30 scattered outliers
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