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Abstract. This paper deals with the derivation of an exact expression of 
mean characteristics of planar global Gibbsian point processes having 
pair potential functions. The method is analogous to that of the Mayer 
expansion of grand partition functions, i.e., the reciprocal of the normal- 
izing constant of Gibbsian distribution (well-known in statistical physics). 
The explicit infinite series expansion of a logarithm of a class of mean 
quantities with respect to the activity parameter z is derived and the 
expression of its coefficients is given. The validity of this expansion for a 
range of z is also shown. Examples of mean characteristics to which this 
expansion can be applied are given. Finally, a simple numerical example 
is given in order to show the usage of this expansion as a numerical 
approximant of mean characteristics. 
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1. Introduction 

Statistical analysis of spatial point  patterns has made an impressive 
advance as summarized in the book of Stoyan et al. (1987). This is mainly 
based on the progress of the theory of spatial point  process as an abstract 
mathemat ica l  f ramework.  Th rough  these researches the impor tance  of the 
Gibbsian point  process as a model  const ruct ion principle has been widely 
recognized. Besides the fact that  it has a long history as a genuine physical 
model,  the attractive feature of the Gibbsian model  is that  it can offer a 
variety of complex  point  pat terns starting f rom simple potential  functions 
which are easily interpretable as attractive a n d / o r  repulsive forces acting 
among  points.  Formally ,  a Gibbsian process is defined by giving its 
(condit ional  or uncondi t ional)  l ikelihood explicitly. Al though this likeli- 
hood is apparent ly  very simple, it includes a considerable combinator ia l  
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