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Hybrid reconstruction method for missing data

YU Bencheng'?, DING Shifei'

(1. School of Computer Science and Technology, China University of Mining and Technology, Xuzhou 221116, China; 2. School of
Information and Electrical Engineering, Xuzhou College of Industrial Technology, Xuzhou 221004, China)

Abstract: The problem of missing data is inevitable in different areas. However, traditional data mining algorithms do
not process incomplete data sets well. The covariance matrix and its determinant were applied to the fitness function of
particle swarm optimization, and the optimal threshold was obtained through iteration. Then, the missing data were re-
constructed based on the evolving clustering method using the optimal threshold, which solved the difficulty in optimal
threshold selection and determined its influence on data reconstruction results. Furthermore, the randomness of the auto-
associative extreme learning machine was removed by invoking the evolving clustering method with the optimal
threshold. Finally, six UCI standard data sets and nine activation functions were selected to verify the method. The res-
ults showed that compared with most existing reconstruction methods, the proposed hybrid reconstruction method can

complete the reconstruction of the missing data more effectively.
Keywords: data mining; covariance matrix; fitness function; particle swarm optimization; optimal threshold; evolving
clustering method; data reconstruction; auto-associative extreme learning machine
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VG T Sk JE R HEE L
Auto-mpg 398 9 HTTP://archive.ics.uci.edu/ml/machine-learning-databases/auto-mpg
Boston Housing 506 13 HTTP://archive.ics.uci.edu/ml/machine-learning-databases/housing
Forest Fires 517 12 HTTP://archive.ics.uci.eduml/machine-learning-databases/forest-fires
Iris Plants 150 4 HTTP://archive.ics.uci.edu/ml/machine-learning-databases/iris
Spectf heart 267 45 HTTP://archive.ics.uci.edu/ml/machine-learning-databases/spect
Wine ecognition 178 13 HTTP://archive.ics.uci.edu/ml/machine-learning-databases/wine
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