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Abstract. This paper considers estimating parameters in the discrete 
distributions of order k such as the binomial, the geometric, the Poisson 
and the logarithmic series distributions of order k. It is discussed how to 
calculate maximum likelihood estimates of parameters of the distributions 
based on independent observations. Further, asymptotic properties of 
estimators by the method of moments are investigated. In some cases, it is 
found that the values of asymptotic efficiency of the moment estimators 
are surprisingly close to one. 

Key words and phrases: Binomial distribution of order k, geometric 
distribution of order k, Poisson distribution of order k, logarithmic series 
distribution of order k, parametric estimation, method of moments, 
maximum likelihood. 

1. Introduction 

Let k be a positive integer. Suppose we are given independent  trials 
with success probability p. The distribution of the number  of occurrences 
of consecutive k successes until the n-th trial is called the binomial 
distribution of order k and is denoted by Bk(n,p). The distribution of the 
number  of trials until the first occurrence of the k-th consecutive success is 
called the geometric distribution of order k and is denoted by Gk(p). In 
addition to these distributions, there are some important  distributions of 
order k such as the negative binomial (NBk(r,p)), the Poisson (Pk(2)), the 
logarithmic series distributions of order k (LSk(p)), etc. The properties of 
each distribution and relationships among them have often been investi- 
gated in the literature (cf. e.g., Philippou et aL (1983), Aki et al. (1984), 
Hirano (1986), Phil ippou (1986), Hirano and Aki (1987) and Aki and 
Hirano (1988)). However, there are not many papers which treat estimation 
of the parameters in the distributions of order k, since the probability 
functions are too complicated. To the best of our knowledge, moment  
estimation of the parameters of Gk(p), NBk(p) and Pk(2) was considered 
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