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Moment estimation for a class of moving averages driven by
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Abstract: This paper was concerned with moment estimation for a class of moving
averages driven by Brownian motions, whose autocorrelation functions take on both
periodic and regressive properties. Based on investigation of the relationship between
the parameter and auto-covariance function, the moment estimator of the parameter was
constructed. By analyzing the spectral density of the discretely sampled trajectory, the
properties of the mixing coefficient were captured. Further, the consistency and asymptotic
normality of the estimator were proved. A simulation study showed that the estimator
achieves good performance even in the small-sample circumstances. The real data analysis
evidences that the model can be used to depict the ship hull stress data.
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Fig.1 A discretely sampled trajectory of length 2000 (left figure), fitting the theoretical
auto-correlation function to the empirical auto-correlation function (right figure); a=0.2, 5=1

and o =1
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Tab. 1 Parameter estimation of true values, sample size n from 100 to 2000

Tl n=100 n=>500 n=1 000 n=2 000
a=0.2 0.213 1(0.047 7) 0.202 7(0.023 0) 0.200 3(0.015 7) 0.200 1(0.011 2)
£8=1.0 1.000 5(0.070 4) 1.003 0(0.033 9) 0.999 8(0.020 6) 0.999 8(0.032 0)
o=1.0 1.011 9(0.072 5) 1.003 7(0.081 2) 1.002 1(0.065 7) 0.999 4(0.014 1)
a=0.2 0.210 8(0.043 9) 0.201 0(0.021 7) 0.200 9(0.014 6) 0.200 2(0.009 5)
£=2.0 1.999 7(0.054 7) 1.997 8(0.026 0) 1.999 7(0.018 4) 1.999 9(0.007 4)
o=1.0 1.020 9(0.084 1) 0.985 8(0.059 5) 1.006 1(0.031 1) 1.001 2(0.012 5)
a=0.5 0.521 7(0.118 6) 0.503 3(0.052 8) 0.501 7(0.035 2) 0.500 1(0.030 1)
£8=1.0 0.996 1(0.120 8) 1.001 9(0.065 6) 1.001 4(0.044 0) 1.000 0(0.039 6)
o=1.0 1.024 1(0.042 0) 1.004 1(0.036 7) 1.008 4(0.028 3) 1.000 3(0.018 0)
a=0.5 0.517 0(0.088 5) 0.501 2(0.043 0) 0.500 9(0.029 2) 0.499 9(0.029 4)
£=2.0 2.012 9(0.125 5) 1.999 8(0.059 6) 2.000 7(0.040 5) 2.000 2(0.017 0)
o=1.0 0.990 0(0.135 5) 1.033 3(0.053 8) 0.998 6(0.032 1) 0.999 1(0.023 3)
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Fig.2 Fitting the empirical auto-correlation function of the stress data to the

auto-correlation function of X;; a=0.556 3, 3=1.651 2and o = 3.327 3
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