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Sterling Interpolation Method for Parameter Estimation and Precision
Estimation in Multiplicative Error Model

WANG Leyang' ZOU Chuanyi’
1 Faculty of Geomatics, East China Institute of Technology, Nanchang 330013, China
2 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: Objectives: For multiplicative error model, the parameters estimated by weighted least squares
(WLS) are nonlinear functions of observations, and the weights of observations are nonlinear functions of
the estimated parameters. The existing parameter estimation methods of multiplicative error model can
theoretically achieve second-order unbiased, but the precision of uncertainty can only achieve first-order un-
biased. Therefore, a new method is used to improve the accuracy of uncertainty. Methods: The effect of
nonlinear iterative processes on WLS parameters is considered, and the relationship between the estimated
parameters and the observations in iterative WLS process is regarded as a nonlinear nested function. The
derivative-free Sterling interpolation method with symmetric sampling is used to calculate the expectations
of estimated parameters and the standard deviation. Results: From the analysis of two synthetic experi-
ments, the following results are obtained: (1) Considering the impact of the randomness of each iteration on
the parameter estimation, the proposed Sterling interpolation method can get better estimated parameters
than the existing methods. (2) When the nonlinearity of model is high, the effectiveness of the Sterling inter-
polation method is more significant. (3) The uncertainty estimation method in this paper can achieve second-
order precision. Conclusions: The feasibility and effectiveness of the Sterling interpolation method for pa-
rameter estimation and precision estimation of multiplicative error model are verified.

Key words: multiplicative error model; weighted least squares; Sterling interpolation; parameter estima-

tion; precision estimation
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