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Abstract: With the continuous increase in the proportion of dynamic streaming datasets in practical data anal—
ysis, the application scenarios of streaming data are expanding. Under massive data environments,
peaked and heavy-tailed data distributions occupy a significant proportion, making it necessary to
develop corresponding robust estimation methods. This study proposes a robust expectile regres—
sion method based on the Huber loss function, which achieves real-time and efficient robust estima—
tion under heavy—tailed noise through incremental parameter updates using only historical summary
statistics, and establishes the asymptotic properties of the estimator under specific assumptions.
Numerical experiments further verify that the proposed method exhibits robustness and real-time
performance when processing large—scale datasets in streaming computation environments.
Keywords: streaming data; robust expectile regression; online renewable estimation; asymmetric
loss function; heavy-tailed distribution
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