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Abstract

The normal mixture model is easily influenced by the outlier, and the maximum likelihood esti-
mation of parameters is not robust estimation. Fraley and Raftery propose a normal model with
the addition of a uniform distribution that is regarded as the outlier’s distribution. It fits the ob-
servation data accurately. The maximum likelihood function is unbounded when the two parame-
ters are near infinitely, because of the probability density function of the uniform distribution. It is
impracticable for using the EM algorithm directly. We can specify the parameters of uniform dis-
tribution with two different points in observation data which are fixed in the iteration. Then the
parameters are specified by the estimation values whose maximum likelihood function is maxi-
mum. Coretto and Henning propose the gridding method, but this method also has large amount of
calculation and low efficiency. Based on above, we propose a new method based on empirical cu-
mulative distribution function for the general situation parameter estimation of the mixture of
normal and uniform distribution, first estimating the parameter of the uniform distribution,
second estimating the mixing proportion and the parameter of the normal distribution. We can
know from the numerical simulation that our method has the advantages in high efficiency, high
estimation precision, less amount of calculation and easy implementation.
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Figure 1. Empirical cumulative distribution function
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Figure 2. Fitting the empirical cumulative distribution function figure and the resident figure
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Table 1. The parameter setting of simulated data

* 1 EUBESHIRE

25 HE ZHKE (z,,a,0,4,0) FEANE(N)
0.7U(~1,1) + 0.3N(0,1) 100
1 (0.7,-1,1,0,1)
0.7U(~1,1) + 0.3N(0,1) 1000
0.7U(2,3) + 0.3N(0,1) 100
2 (0.7,2,30,1)
0.7U(2,3) + 0.3N(0,1) 1000
0.6U(~1,1) + 0.4N(0,1) 100
3 (06-1,1,0,1)
0.6U(-1,1) + 0.4N(0,1) 1000
- 0.6U(2,3) + 0.4N(0,1) 100
4 (0.6.2,30,1)
0.6U(2,3) + 0.4N(0,1) 1000
0.5U(~1,1) + 0.5N(0,1) 100
5 (05-1,1,0,1)
B 0.5U(~1,1) + 0.5N(0,1) 1000
o 0.5U(2,3) + 0.5N(0,1) 100
6 (05.2,30,1)
0.5U(2,3) + 0.5N(0,1) 1000
0.4U(-1,1) + 0.6N(0,1) 100
7 (0.4,-1,1,0,1)
0.4U(~1,1) + 0.6N(0,1) 1000
]
0.4U(2,3) + 0.6N(0,1) 100
8 (0.42,30,1)
0.4U(2,3) + 0.6N(0,1) 1000
0.3U(-1,1) + 0.7N(0,1) 100
9 (0.3-1,1,0,1)
0.3U(~1,1) + 0.7N(0,1) 1000
N
0.3U(2,3) + 0.7N(0,1) 100
10 (0.3,2,3,0,1)
0.3U(2,3) + 0.7N(0,1) 1000
THE AR HEZE).
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Table 2. The parameter estimation of simulation data

* 2. EBIRNSE AT

51 HAR ZHAhit SR
N (#,,-1,1,0,1) (7,2,301)

100 0.238,-0.507,0.326,0.003,0.82 0.498,2.108,2.851,0.859,1.359
— (0.248,0.432,0.443,0.2,0.182) (0.151,0.157,0.138,0.552,0.193)
(7,=07) 1000 0.348,-0.766,0.854,0.004,0.825 0.656,1.973,2.968,0.283,1.195
(0.227,0.371,0.313,0.072,0.103) (0.062,0.067,0.045,0.332,0.193)

100 0.241,-0.592,0.464,0.012,0.834 0.412,2.052,2.824,0.735,1.364
= (0.205,0.513,0.505,0.131,0.108) (0.132,0.223,0.136,0.427,0.191)

(7 =086) 1000 0.338,-0.81,0.822,0.008,0.885 0.564,1.943,2.968,0.191,1.134
(0.218,0.34,0.298,0.057,0.091) (0.063,0.074,0.056,0.278,0.181)

100 0.244,-0.556,0.565,0.025,0.867 0.345,2.002,2.822,0.538,1.34
= (0.213,0.526,0.484,0.278,0.14) (0.116,0.435,0.148,0.398,0.192)
(#z,=05) 1000 0.224,-0.806,0.818,0.003,0.884 0.481,1.909,2.976,0.097,1.082
(0.16,0.315,0.285,0.044,0.062) (0.041,0.077,0.04,0.18,0.136)

100 0.188,-0.607,0.585,-0.002,0.909 0.271,2.04,2.732,0.419,1.319

g (0.17,0.538,0.492,0.111,0.103) (0.098,0.16,0.189,0.303,0.155)

(7, =04) 1000 0.171,-0.753,0.743,0.005,0.906 0.381,1.903,2.968,0.083,1.088
(0.115,0.3,0.321,0.042,0.046) (0.028,0.074,0.036,0.121,0.103)

100 0.198,-0.581,0.58,0.013,0.963 0.197,-0.319,1.04,0.713,1.383
N (0.153,0.455,0.487,0.128,0.103) (0.206,0.971,1.043,0.648,0.288)
(#,=03) 1000 0.131,-0.73,0.724,-0.001,0.937 0.252,1.451,2.605,0.198,1.144

(0.097,0.319,0.299,0.034,0.041)

(0.072,0.959,0.816,0.295,0.166)
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