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Some properties of the four-parameter McKay’s bivariate gamma distribution

LI Guo—anl, LI Jian—fengl, LI Mu-zhen®
( 1.Faculty of Science, Ningbo University, Ningbo 315211, China;
2.Department of Statistics, Columbia University of Missouri-Columbia, Columbia 65201, USA )

Abstract: Some properties of the four-parameter McKay’s bivariate gamma distribution are considered in this
paper. By using the technique of variate substitution, the characterization of the McKay’s bivariate gamma
distribution are derived, from which an efficient simulation of the McKay’s bivariate gamma distribution is
obtained. Also if the joint distribution of identified minimum and differential value is known, then all of
parameters are identified; and correlation coefficient of X and Y is calculated. It is proven that the value of
correlation coefficient is between zero and one; it also shows that the tail of X with respect to the tail of Y is
asymptotically independent, while the tail of Y with respect to the tail of X is asymptotically positive related. The
moment estimators and maximum likelihood estimators of parameters of the four-parameter McKay’s bivariate
gamma distribution are obtained. Finally, taking into account the application, fitting data by way of two steps,
the moment estimator of one parameter, the maximum likelihood estimator of another parameter, as well as the
modified moment estimators of the other two parameter of the four-parameter McKay’s bivariate gamma
distribution are derived based on integrating the method of moment estimator with the method of maximum
likelihood estimator. In the end, the results of fitting to the earthquake data from the reference are provided.

Key words: the four-parameter McKay’s bivariate gamma distribution; correlation property; asymptotical
property; fitting data by way of two steps



