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Abstract

I study that nonparametric probability density functions to analyze the structure
of data. I especially focus on Histograms, which are binned density estimators
and can shrink the amount of data. Through improving Histograms, I aim to avoid
the loss of information in the data. I propose the smoothed polynomial density
estimation that satisfies both of continuity conditions and local moment
conditions. I show its large sample properties and investigate its
characteristics when the model analyzes finite samples. The proposed model
performs better an accuracy of estimate than some major bin type estimation
methods. I also propose two improvements of Histograms to estimate the finite
data. One is correcting Histograms’ bin widths. The other is using a
distribution—free bin width determination method independent of the population
distribution. I revealed that both of these can improve the accuracy of estimation

and perform better than Histograms in the finite samples.
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