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Statistical Inference for von Mises Circular Distribution
under Weighted Sampling

Fatemeh Shahsanaeil and Rahim ChinipardazE

Abstract:

In many scientific fields, measurements are directional. Research into the characteristics of these types of data requires the
use of new statistical tools. Statistical methods for analyzing these kinds of data are known as nonlinear statistics. Circular
statistics is an example of this field of statistics. In the study of circular statistics, sampling may be such that each observation
is recorded with a probability proportional to a non-negative function of'it. Such a sample is called a weighted circular sample
and the corresponding distribution of these samples is called a weighted circular distribution. This paper addresses weighted
circular distributions. Considering that the von Mises distribution is widely used in modeling circular data, the maximum
likelihood estimation of the parameters of the weighted von Mises circular distribution is examined. Since the estimators
may not be identifiable, unique Bayesian estimates are obtained using a suitable prior distribution. In a simulation study,
different weights in the von Mises circular distribution are compared.

Keywords: Circular data, von Mises distribution, Weight function, Maximum likelihood estimation, Accept-Rejection

simulation.
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