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Optimality analysis of parameter estimation for common distributions under a unified framework: A

teaching supplement for mathematical statistics courses
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[ Abstract] The optimality properties of parameter estimation are central topic in mathematical statistics as it
directly affects the reliability of statistical inference and the quality of decision-making. Within a unified framework,
this paper derives step by step the formulas for both the maximum likelihood estimators (MLE) and the moment
estimators (ME) of the parameters of several common distribution (binomial, Poisson, normal, and exponential
distributions) and systematically compares them based on the criteria of unbiasedness and consistency. The main
results show that for the binomial and Poisson distributions, both MLE and ME of their parameters are unbiased and
consistent; for the normal distribution, MLE and ME of the parameter u are unbiased and consistent, whereas those
of the parameter o are consistent but biased; for the exponential distribution, MLE and ME of the parameter 1 is
consistent but biased. This study provides a theoretical basis for choosing parameter estimation methods for common
distributions and may also serve as a reference for the teaching of mathematical statistics.
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Unbiasedness; Efficiency; Consistency
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