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Abstract: This research addresses the estimation of non-parametric extropy for length-
biased data using an Expectation-Maximization (EM) iterative algorithm. Extropy
serves as a complementary measure to entropy in measuring uncertainty, and its
estimation faces significant challenges when data is biased. Therefore, the study aimed
to develop an iterative framework (EM-KDE) that combines the Expectation-
Maximization algorithm with kernel density estimation to enhance the accuracy of
conclusions. The research relied on simulation results to analyze the impact of different
methods used in estimating extropy. The findings revealed that the true extropy estimate
was -0.1250, while the uncorrected estimate yielded a value of -0.0897, indicating a
bias of 0.0354. In contrast, the corrected estimates, including the adjusted kernel density
estimation (W-KDE) and the EM-KDE algorithm, both provided a value of -0.1046,
reflecting a notable improvement and a reduction in deviation from the true value by
42.3%. Thus, the study recommends adopting corrected methods when analyzing biased
data and conducting further research to explore new estimation techniques, in addition
to developing analytical tools that facilitate the application of these methods in future
research.

Keywords: Extropy, Length-bias, non-parametric estimation, Kernel Density
Estimation (KDE), Expectation-Maximization (EM)
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M = 1000, Bandwidth h = 0.4703
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