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Distributed Estimation for Heterogeneous Big Data

Guo Jingxuan Xu Huichao Zhu Wanqing Tian Maozai

Abstract; With the rapid development of IoT technology, big data brings great challenge to network bandwidth
and computer storage capacity, which makes traditional centralized data processing difficult to achieve. Distributed
computing came into being in this background. The idea of distributed computing, known in statistics as divide —
and — conquer(DC) , is attracting more and more attention from statisticians. Zhang et al. (2013) demonstrated the
simple average of local empirical risk minimization estimation has mean square error rate O( N™') when the number
of data sets s =0(/N). On this basis, Huang and Huo(2019) proposed a distributed one — step estimator of M —
estimation with Newton — Raphson iteration. However, the above methods do not consider the effect of heterogeneity
in big data on estimation results. In this paper, a distributed one — step weight estimation for heterogeneous big data
is proposed in the framework of linear model and its asymptotic properties are proved and used to test heterogeneity
in big data. In addition, the proposed method is applied to the actual data analysis of medical insurance in the U-
nited States. The results show that compared with the simple average estimation, the method presented in this paper

can better fit the linear trend of data and significantly improve the computational efficiency.

Key words:divide — and — conquer;one — step estimator;big data; heterogeneity ;medical insurance
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